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THE HALLINGER TUNNEL SHIELD, 
AND ERDELYI AND VAJDA TUNNEL 
LINING. 


By Dr, K. Hasnat-Konyi, M.1.Struct.E. 


Tue methods of excavating and lining tunnels 
which are described in this article have been used 
for the construction of two tunnels under the 
Danube for the Metropolitan Water Board of 
Budapest, the Budapest Székesfévarosi Vizmiivek, 
and also for a tunnel at Dortmund in Westphalia. 
The two tunnels in Budapest* are bored through 
clay, sand and gravel, and have lengths of 601 m. 
(657 yards) and 567 m. (619 yards), respectively. 
They are of circular cross-section with an internal 
diameter of 2-80 m. (9 ft. 2 in.). The contractors for 
their construction were Messrs. Erdélyi and Vajda, 
of Budapest. The tunnel at Dortmund has a length 
of about 1,820 m. (2,000 yards) and is in sand 
containing a large amount of water, clay, and soft 
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placed at a distance of 1 m. apart, or in some cases 
closer, and behind each there is a slot through 
which the earth cut by the knife passes into the 
interior of the hemisphere. These slots are clearly 
shown in Fig. 1. The knives are set so that each 
projects 20 mm. (0-8 in.) farther forward than the 
one immediately below it. If, for instance, the 
cutting edge of the first row of knives is set 20 mm. 
from the face of the hemisphere, the second row 
will be set 40 mm., and the third 60 mm. The 
hemisphere is rotated about its horizontal axis by 
means of two hydraulic cylinders mounted in a 
vertical position on the forward face of the diaphragm 
a; one of the cylinders is inverted. The rams of 
these cylinders carry sprocket wheels, which are 
indicated by chain-dotted lines in Fig. 1. Chains 
pass over these sprockets, one end of each chain being 
attached to the hemisphere. The chains lie on the 
surface of the tail piece of the hemisphere which is 
prominent in the foreground of Fig. 2. The lugs 
to which the chains are secured can also be seen. As 
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and hard marl. It is of circular cross-section with | 


an internal diameter of 4-2 m. (13 ft. 9 in.). 
Excavation.—The tunnels were bored by means 
of the novel type of shield invented by Mr. G. 
Hallinger, of which a longitudinal section is repro- 
duced in Fig. 1, on this page. It consists of a 
steel cylinder of sufficient strength to support the 
pressure of the earth on the tunnel until the lining 
has been inserted. The, shield contains a central 
diaphragm a dividing it into front and rear chambers. 
The front chamber, which is not entered by the 
men operating the machine, contains the cutting 
element ; the back chamber contains the rear ends 
of the rams, which move the shield forward, and the 
operating mechanism. The front edge of the outer 
cylinder 6 6 is made in the form of a cutting edge, 
so that it cuts its way as it is pressed forward. 
This front edge, the shape of which will be clear 
from Fig. 1, is formed with a series of independent 
segments round its circumference. These seg- 
ments, which are not shown in the figure, are 
capable of adjustment and can be used to help to 
guide the shield. The main cutting element is 
in the form of a hemisphere revolving on a hori- 
zontal axis and carrying rows of cutting knives, 
as seen at ccc. A general view of the hemisphere 
is given in Fig. 2, on page 576. As there shown, 
the element is standing on its hemispherical face. 
The knives on the hemispherical surface are 





* An account of these tunnels appears in the Hungarian 
technical journal, Technika, of November, 1936. 





the rams are operated, one moving out as the 
other moves in, the action of the chains rotates the 
hemisphere through about 130 deg. If the circum- 
ferential distance between the outer rows of knives 
is 1,000 mm., the rams are arranged to have a 
stroke of 550 mm., giving a total movement of 
1,100 mm. at the circumference of the hemi- 
sphere. 

When the shield is starting work, the ram which 
rotates the hemisphere in an upward direction is at 
the outer end of its stroke. The other ram is then 
operated so that the hemisphere rotates downwards, 
excavating a layer of earth some 10 mm. or 20 mm. 
thick. The first ram then again comes into operation 
moving the hemisphere back to its original position. 
The whole shield is then moved forward by the 
rams dd, which bear against the portion of the 
lining of the tunnel which is already in position. 
During this movement, the cutting edges bb of 
the shield remove the ring of earth which is beyond 
the reach of the knives on the hemisphere. The 
greatest thickness of this ring is 33 cm. The cut- 
ting hemisphere is then again rotated in a down- 
ward direction and the whole cycle repeated. As 
the shield gradually travels forward under these 
series of operations the tunnel lining is completed 
behind it, step by step. The details of this procedure 
are dealt with below. It will be seen that when the 
hemisphere is in the position shown in Fig. 1, the 
lower part of the earth face which is being operated 
on is open to the completed tunnel, there being a 
wide passage at the lower part of diaphragm a. 


This circumstance does not, however, introduce 
difficulties, as the whole operation is carried out 
under air pressure, which prevents the entry of 
water if the excavation is being carried out in wet 
soil. The spoil passes through and below the 
hemisphere into the completed tunnel, through 
which it is removed. As the men engaged on the 
work are protected by the shield, no independent 
shoring of the tunnel is required even when it is 
being driven through water-bearing sands. 

In order to counteract the tendency of the shield 
to travel downwards, owing to the considerable 
weight of the hemisphere, the cutting edges bb 
are formed so as to direct it in a slightly upward 
direction. This correction operates automatically 
when a straight tunnel is being driven. As, however, 
it may be necessary to guide the shield to follow 
a track which is inclined either in a vertical or hori- 
zontal plane, the segments forming the cutting 
edges are arranged so that they may be adjusted 
in and out independently by means of screws. The 
shield may be caused to travel in any direction by 
advancing the segments on the side towards which 
it is to be directed. The shield was guided very 
accurately for the three tunnels mentioned, although 
the Dortmund tunnel was driven on a curve of 
100 m. radius for part of its length. The deviation 
from the true position at the end of the first Budapest 
| tunnel was only 16 cm., the corresponding figure 
| for the second being 2 cm. A view of the hemi- 
| Sphere breaking through at the end of the second 
| Budapest tunnel is given in Fig. 3, on page 576. In 

excavating these latter tunnels, the shield was 
| fitted with 14 rams, for driving it forward, giving 
|a total force of 1,300 tons. It was, however, 
| not found necessary to utilise more than 80 per cent. 
of this force at any stage, and for part of the work 
30 per cent. was sufficient. The controls are arranged 
to be easily operated by one man, who has to deal 
with only two levers ; one lever controls the move- 
ments of the hemisphere and the other the rams 
for moving the shield forward. 

Lining.—Although the Hallinger shield can be 
used in conjunction with any type of tunnel lining, 
the Erdélyi and Vajda system was employed both in 
the Budapest and Dortmund tunnels. The arrange- 
ment, which is illustrated in Fig. 4, on page 576, 
consists of a ring of concrete blocks surrounding an 
|internal reinforced-concrete tube. An_ essential 
| feature of the Hallinger shield is that the tunnel 
| lining is laid under the protection of the cylinder 
| which forms the outer casing of the shield. It is 
possible to build the lining inside this cylinder, but 
as the shield moves forward the lining settles owing 
to the withdrawal of the cylinder from below it. 
This settling may be minimised by injecting sand or 
mortar below the lining as the shield moves forward, 
but this does not entirely eliminate settlement. In 
the case of the Budapest tunnels, the matter was 
dealt with by making the lower part of the cylinder 
shorter than the upper part, so that the blocks 
forming the bottom of the lining could be laid 
directly on the excavated earth, but still under 
cover of the shield. This arrangement is shown in 
Fig. 1. The space left above the upper bloeks was 
filled with mortar after the shield had moved 
forward, in the manner described below. 

The shape and dimensions of the concrete blocks 
used are shown in Figs. 5 and 6, page 576. They were 
333 mm. (1 ft. 1 in.) long and 25 cm. (10 in.) thick. 
Those forming the lower half of the lining were 3 cm. 
(1-2 in.) thicker as they rested directly on the exca- 
vated surface of the tunnel, as mentioned above. 
The blocks weighed 55 kg. (123 lb.) each, and could 
be handled by one man. As will be seen from 
Figs. 4 and 5, the sides of the blocks are curved to a 
radius of 60 cm. (2 ft.) and each fits into the next. 
There is a total of 40 blocks round the circumference 
of the tunnel, and to distribute the pressure due 
to the 14 rams evenly on them, a built-up steel ring, 
e in Fig. 1, is interposed between the rams and the 
blocks. The blocks are chamfered at the edges to 
ensure that the contact pressure between adjacent 
rows of blocks, due to the rams, passes through 
the centres of the blocks. To ensure that the 
pressure exerted by the steel ring should be evenly 
distributed, it is essential that the blocks should 
be of uniform thickness. The accuracy of manu- 
facture was maintained within the closest practicable 
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limits. The pressure exerted on each block when 
the shield was being moved forwards was 70 kg. 
per square centimetre (1,000 lb. per square inch). 
The thickness of the reinforced-concrete ring, which 
was formed inside the lining of blocks, was 25 cm. 
(10 in.), as shown in Fig. 6. 

When building up the lining, a layer of stiff 
mortar, 3 mm. to 4 mm. thick, was applied to the 
face of the earth remaining in situ for the lower part 
of the ring of blocks. The 20 blocks forming the 
lower half of the ring were then laid, a steel centring 
hoop then being placed in position, as shown in Fig. 7. 
This hoop was made in three parts, with joints, 
which allowed a certain amount of flexibility, at 
each end of the horizontal diameter. The two upper 
sections were joined at the top by a turnbuckle, with 
right- and left-handed screws, by means of which the 
diameter of the hoop could be adjusted. Blocks to 
the number of 19 were then place in position to form 
the upper half of the ring of blocks, after which, by 
operating the turnbuckle, the hoop was opened 
sufficiently to permit the insertion of the last block. 
The hoop was then slackened off. Although the 
lower half of the ring of blocks bedded on the earth 
surface of the inside of the tunnel, it was found 
that the blocks of the upper part tended to settle 
when the shield was moved forwards. To prevent 
this, the first and fourth blocks above the hori- 
zontal diameter on each side were fixed to the 
centring hoop by screws. This is indicated in Fig. 7. 














To fill the space between the earth surface and the =e . e ° 
upper half of the ring of blocks, stiff mortar was “ENGINEERING 
injected through holes left in three blocks of each 

ring. One of these was at each side and one at the| stages of the construction of the first tunnel, 


top, a8 indicated in Fig. 7. It was assumed that| particularly in connection with the steel ring e, 
this mortar, moistened by the water contained in| which transmitted the pressure of the rams to the 
the earth, would set and form a watertight coating. |‘ring of blocks. As this was not made with a 
This injection could not be carried out until the | machined face, it was not possible to get the pres- 
centring hoop had been moved forwards, as other-|sure uniformly distributed over the blocks, with 
wise the setting of the mortar might have fixed|the result that some of them were cracked. The 


the hoop in position. | method of procedure finally adopted was to excavate 


UNDER THE DANUBE AT BUDAPEST. 
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A similar method was employed when it was 


This method of operation was found very satis-|the entrance of the tunnel by hand and then to | necessary to change the direction of the tunnel. The 


factory. The first Budapest tunnel, 601 m. long, | drag the shield into position. A concrete lining of 
was completed in five months, or at an average|the thickness of the rings of blocks, plus the 
rate of 4 m. a day; the second, 560 m. long, was | reinforced-concrete lining of the tunnel, was then 
completed in three months, an average rate of | built behind the shield, as shown in Fig. 8. The 
6:3 m. a day. The best day’s work on the first | steel ring was then placed in position and the first 
tunnel amounted to 7 m., and involved the laying | ring of blocks built behind it, even contact on all 
of 21 rings of blocks ; the corresponding figures for|the blocks being obtained by inserting wedges 
the second tunnel were 10 m. and 30 rings. The} behind them where necessary. The space between 
time taken to complete a ring was, on the average, | this ring of blocks and the double-thickness lining 
12 minutes to 15 minutes. The best time was/| was then filled with aluminous-cement concrete. In 
8 minutes. These results were obtained by means/ this way even contact was obtained between the 
of a bonus system of payment for the work. The/| blocks and the ring, and was maintained as the 
rate of construction of the Dortmund tunnel was 
even better, the average figure for 24 hours being 
8 m. and the best figure 15 m. 

Various difficulties were experienced in the early | of felt 


9 


em. thick was placed on its back face. 








shield was pushed forwards for a distance equal to 
the width of two rings of blocks by placing a wooden 
ring between the steel ring and the last ring of 
blocks laid. The wooden ring was then removed 
and the steel ring adjusted so that it corresponded 
to the new direction in which the shield was required 
to travel. A ring of blocks was then built behind 
it, the blocks being backed by wedges so that 
they made proper contact with the back face of 
the steel ring. The work was then continued as 
described in connection with the starting of the 
tunnel. This method of working was relatively slow, 


|shield moved forwards, the blocks being all made | and more rapid progress would have been made by 
| to accurate dimensions. In order to compensate for | moulding special blocks for use when a 
inequalities on the surface of the steel ring, a layer | of direction occurred. 


change 
As, however, the deviations 
in the Budapest tunnels were only slight, the 
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manufacture of special blocks would not have been | 
justified. 

The blocks were made in cast-iron moulds, six | 
of which were sufficient for the work, with 150 loose- 


bottom plates, on which the blocks were left when | 
setting. Aluminous cement was used, the proportion | 
being 220 kg. per cubic metre of mix (370 lb. per | 


cubic yard). The mix was kept fairly dry. . The 
various types of blocks, such as plain blocks for the 
lower half of the ring, blocks for screwing to the 
centring hoop, ete., were marked to avoid confusion 
and were loaded in the correct numerical proportions 
on to the lorries, which transported them from 
the manufacturing plant to the sites. 
the blocks were rare, and only some 25 or 30 out 
of a total of 130,000 had to be replaced. 


in the moulds, which had become unevenly worn 
during the manufacture of 70,000 blocks. 
amounted to from 0-8 mm. to 0-9 mm. 
time, however, the whole of the blocks for lining the 
first tunnel had been made and the difficulty was 
accordingly overcome by securing a layer of card- 
board, 4 mm. thick, to the sides of the blocks, 
for transmitting the pressure of the steel 


occurred. The moulds were corrected before further | 
blocks were made. 

The inner reinforced-concrete tube, which was 
constructed inside the lining of blocks, was designed | 
to be strong enough to support the earth pressure | 
on the tunnel without allowing for any support 
furnished by the rings of blocks. Experimental | 
work was carried out beforehand in order to obtain | 
as watertight a concrete mix as possible for the 
construction of this tube. The inside of the tube 
was rendered with Portland-cement mortar. 
method of procedure adopted was to carry on work 
with the shield and the laying of the rings of blocks 
for 5$ days. 


and the lower half of the concrete-tube lining was | 
laid in 36 hours. The rails were then replaced, and | 
work continued with the shield, while the upper half 
of the lining was built. Grout was injected through | 


holes in the blocks in order to fill any pockets or | 


faults in the earth surrounding the tunnel. A satis- 
factory watertight construction resulted, the perco- 


lation into the first tunnel being 0-09 litre per square | 
The corresponding | 


metre of surface per 24 hours. 
figure for the second tunnel was 0-36 litre. 
measurements were made in August, 1938. 


The 








18-FT. DOUBLE-HEADED UNIVERSAL 
GEAR-HOBBING MACHINE. 


(Concluded from page 500.) 


THE first part of our account of the 18-ft. double- 
headed universal gear-hobbing machine made by 


Messrs. The Power Plant Company, Limited, West | 
Middlesex, in dealing with the motions of | 


Drayton, 
the machine, referred only to the table drive so that 
several others remain to be described. The hob- 
driving gear will be first dealt with, and it will be 
remembered that this drive is taken primarily from 


the main speed-reducing gearbox, the speed of the | 


hob-drive shaft being modified subsequently by two 
sets of differential gears. Details of this gear are 
given in Figs. 14 to 19, Plate XXXII. The driving 


shaft to the gear, i.¢., its input shaft, is seen at the | 


right of Fig. 18, and is coupled to one of the output | 
shafts of the main gearbox. As will be recognised | 
from Fig. 18, the differentials are of the epicyclic | 
type with planetary pinions driven by or driving, and | 
rotating round, 
shafts, 
sides of a drum, the 
with a worm wheel at its centre. 

The arrangement of the pinions on the drum will | 
be clear from the diagrammatic isometric view, 
Fig. 19. At the right of this illustration is a conven- 


tional outline of one side of the drum through which | 


side the input shaft passes, the drum being free to | 
rotate round it. Seen above and below the input | 
shaft pinion are planetary pinions indicated as being 
attached to the side of the drum through which 


Cracks in | 


Most of | 
these were at one particular place in the first tunnel. | 
The cause of the trouble was found to be inaccuracies | 


The wear | 


By this | 


ring. | 
This proved satisfactory and no other fractures | 


The | 


The rails on which the trucks carrying | 
away the spoil had been run were then removed | 


the pinions of the transmission | 
The planetary pinions are carried on the | 
periphery of which is formed | 
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that shaft passes. The meshing areas of the two 
| planetary pinions and the shaft pinion are indicated 
| by chain-dotted triple lines. For the remainder of 
| their length the two planetary pinions mesh with a 
second pair seen to the left and carried on the other 
side of the drum, which side has been omitted to 
simplify the illustration. The meshing area of the 
top members of the first and second planetary pairs 
| are indicated, as before, by triple chain-dotted lines. 
|The second pair of planetary pinions mesh with the 
pinion on the output shaft of the gear, seen to the 
left in Fig. 19 and identified in Fig. 18, as- being 
| continued to form the input shaft of the second 
differential assembly. From this last illustration it 
will be evident that the two assemblies are enclosed 
in a box common to both, that on the right being 
the spiralling differential and that on the left the 
prime-number differential. It will be apparent that 
| four planetary pinions, instead of the two that are 
only really necessary to bridge the gap between 
|the input and output shafts, are provided from 
| considerations of strength alone. The shafts. are 
|mounted on double-row ball bearings, the outer 
| housings of which are carried in the sleeves of the 
|drum ends, these sleeves, since the drums rotate 
only slowly, being borne in plain bushes. 
The rotation of the drums, which modifies the 
speed of the hob-drive shaft by rotation of the axes 
of the planetary pinions, is effected by the worm 
| gear seen in Figs. 14 and 16. It will be noted that 
the worm shaft is provided with ball thrust bear- 
ings; here, again, both differentials are identical. 
| There is, however, an important difference in the 
nature of the drive to the two drums. The end of 
| the shaft for the drive to the spiralling differential 
| is seen in Fig. 17, and is indicated by the letter k, 
| so that its position can be identified under the same 
letter in Figs. 1 and 2, Plate XX VI, ante. The trans- 
mission between this driving shaft and the worm 
shaft is by means of change-wheels / in Fig. 2, 
carried in swinging frames, one of which frames is 
outlined in Fig. 15. The motion of the shaft &, 
| it will be seen from Figs. 1 and 2, is derived only 
| indirectly from the table-drive shaft e. This shaft 
| passes through the tumbler change gearbox indi- 
cated at o in Figs. 1 and 2, and shown in detail in 
Figs. 24 to 28, Plate XXXII. The output shaft from 
this gearbox transmits the drive to the shaft «through 
a set of change-wheels p in Fig. 2, carried on a 
swinging frame, this drive also actuating the hob 
saddle feed shaft » in Figs. 1 and 2, through spiral 
gears in the transmission box j. The function of 
the spiralling differential is to modify the hob drive 
when a helical gear, in contradistinction to a plain 
straight-tooth spur gear, is to be cut, and the 
| differential must, therefore, be coupled, for its 
motion only, with the hob saddle feed motion. The 
change-wheels / on the differential only require 
changing for different tooth pitches, all numbers of 
teeth of the same pitch being cut with the same set 
of change-wheels. This arrangement has proved to 
| effect a great saving of time in setting up. 
The prime-number differential, on the contrary, 
is concerned only with the number of teeth, and is, 
therefore, coupled for its motion only, directly with 
the table-drive shaft and its motion is not modified 
by the tumbler gearbox of the saddle feed. The 
| shaft g, Fig. 16, which gives motion to the differen- 
tial drum is driven directly from the shaft e by spiral 
gears in the transmission box indicated at gq in 
| Fig. 1. It drives the worm shaft through the change 

wheels on a swinging frame shown at.r in Fig. 2, 
| but not indicated in Figs. 15 and 16. The table- 
| drive shaft, it will be remembered, is driven through 
a set of change wheels d at the end of the machine, 
in Figs. 1 and 2. The set of wheels provided for 
this gear enables all numbers of teeth up to the 
capacity of the machine to be cut; the prime 
numbers, however, are provided for by the change 
wheels r on the differential, these wheels giving plus 
| or minus adjustment. 

Continuing the account of the hob drive, the 
| output shaft of the prime-number differential, 
| seen to the left of Fig. 18, is coupled to the shafts 
u and u’ running alongside the bed, as shown in 
Fig. 2. These shafts are distinguished by separate 
| references, - their line is mterrupted by a gearbox 

v in Fig. 2, for. constructional reasons, but they 
lreally form a single transmission, one of the tw> 








| 
| hobs being driven from each part of the shaft. 


The shafts w and w’ are formed with diametrically- 
opposite keyways for their full lengths, as the 
drive must be conveyed to the hobs at any position 
of the columns along the bed. The boxes taking 
the drive from the shafts to the hobbing gear are 
indicated by w and w’ in Fig. 2, and are shown in 
detail in Figs. 20 to 23, on Plate XXXII. For their 
external appearance, Fig. 13, page 504, ante, should 
be referred to. The boxes are, of course, bolted to the 
base of the columns and their overhanging portions 
are steadied during traverse by a machined guide- 
way on the side of the bed in the region of their 
travel, the guide being shown at the bottom of 
Fig. 21. Motion is taken off the longitudinal shaft 
by a pair of bevel wheels to a vertical shaft from 
which it is transferred to a short horizontal shaft, 
thence to a second vertical shaft effecting trans- 
mission to the hobbing head. With the exception 
of the sliding bevel gear, all the gears in the box 
are spiral gears and, in consequence, their shafts 
are fitted with the ball thrust bearings previously 
mentioned. These bearings are clearly shown 
at the top of Fig. 20. The short horizontal shaft 
is fitted with a dog clutch operated by the lever 
seen in Fig. 22, this clutch being for the starting 
and stopping of the hob. It will be realised that 
the second vertical shaft mentioned above does not 
drive the hob spindle directly, since the final trans- 
mission must allow for the angular setting of the 
hob head. Moreover, as the hob saddle has a 
vertical traverse up and down the column, motion 
has to be taken in whatever position the saddle 
may be. The vertical shaft is, therefore, splined 
and the motion is transmitted from it, through 
spiral gears, to the swivel centres, from which a 
further pair of spiral gears connect to a lay-shaft 
in the swivelling hobbing head. The lay-shaft 
is connected to the hob spindle by high-ratio fine- 
pitch double-helical gearing of great width. The 
hob-driving wheel is approximately 24 in. in diameter. 
The saddle-feed motion may now be considered. 
This motion comprises the feed given:to both 
saddles for vertical cutting traverse when the teeth 
of spur and helical gears are being generated and 
the feed of one column for ‘horizontal cutting 
traverse when worm wheels are being formed. 
Seeing that change-wheels p, in Fig. 2, are employed, 
the necessity for the tumbler gearbox might be 
queried. The box, by enabling five changes to 
be made in the rate of feed while the machine is at 
work, naturally saves a considerable amount ot 
operating time as well as lessening the work of 
wheel changing, this operation being, as a matter 
of fact, only rarely necessary, A wide range of 
feeds is available ; thus, with a 2 to 1 reduction inthe 
change wheels p, the tumbler gearbox will give five 
changes between 0-15 in. and 0-83 in. per revolution 
of the work table, while, with an 8 to 1 reduction, 
five rates between 0-037 in. and 0-02 in. per table 
revolution are available. Other variations of the 
change wheels provide additional feed rates, The 
feed motion, as already mentioned, is transmitted, 
to both saddlés by the shaft n and n’, Figs. 1 and 2, 
which run along the operating side of the machine. 
The function and rate of rotation of n and n’ 
are similar, the difference in nomenclature being 
adopted to indicate that their line is interrupted in 
order to clear the table worm-gear drive. The 
transmission boxes x and 2’, in Figs. 1 and 2, are, 
in general, of a similar type to the hob-drive trans- 
mission boxes already described. They are, of 
course, attached to the columns. The large hand- 
wheels visible in Figs. 1 and 2 actuate clutches 
which engage and disengage the feed by starting 
and stopping the transverse shafts seen in Fig. 2 
these shafts carrying a worm which meshes with a 
wormwheel on the vertical traversing spindle, 
Rapid power motions are provided by the mech- 
anism shown in Figs. 29 and 30, Plate XXXII. The 
feed shaft n’, it will be seen in Fig. 30, is in line 
with the spindle of the rapid power traverse motor z 
in Figs. 1 and 2, but is free to rotate during the 
vertical cutting traverse of the saddle, the dog 


clutch being then disengaged. Engagement of this 
clutch by a lever results in the shaft being driven 
at a high speed by the motor and the saddle being 
rapidly traversed for setting, the feed change-wheels 
to the feed gear being, of course, disconnected. 
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saddles can be traversed by hand for setting. This| In the first place, the case will be considered in 
gear also provides rapid traverse to either column | which the star point of the transformer is solidly 
along its bed. The feed shaft clutch is not engaged | earthed ; that is, the case in which the resistance 
and the motor then drives the shafts y and y’,| R, shown in Fig. 45, is assumed to be zero. Suppose, 
which, running along the operating side of the in Fig. 45, that a short-circuit to earth takes place 
machine, provide rapid traverse to the left-hand | on one line at the point M. It will be clear that 
column of Figs. 1 and 2, a transverse shaft conveying | there will then be a closed metallic circuit for the 
the motion to the horizontal screw in the centre of | short-circuit current path and, consequently, the 
the bed. The transverse shaft for the rapid traverse | capacitance currents to earth will be taken to be 
of the right-hand column is seen in Fig. 29. In this | negligibly small. 

view the wheel driven by the motor is formed with; Again, making use of the phantom e.m.f. method 
a dog-clutch on the right-hand boss, The meshing | for calculating the short-circuit earth current, it 
half of this clutch is formed on a sleeve to which | will be seen in Fig, 45 that a current can flow not 





the gear-driving shaft y’ is keyed. Engagement of 
this clutch, therefore, causes the rotation of the trans- 
verse shaft of the left-hand column. The sleeve is also 
formed with a dog-clutch at the left-hand of the 
wheel, the meshing half of this clutch being keyed to 
the transverse spindle actuating the screw of the 
right-hand column. Both clutches are shown in 
Fig. 29 in the neutral position, in which case the 


only to the phase of the generator transformer 
to which the line M is connected but also through 
the other two phases of the transformer, the circuit 
being completed through the transformer at the 
receiver's station at B. The total earth current 
|due to the short-circuit at M may, therefore, be 
considered as consisting of two parts, viz. : 

(i) The part which flows directly through the 








driving wheel is free to rotate on the sleeve and no/| phase of the transformer at A to which the line M 
rapid power traverse can take place. The traversing | is connected and this current will have the value 
screws, however, can then be rotated by hand, for | E> 

precise setting, by means of the large handwheel on | I = a » + «+ (39) 
the left. A similar wheel is provided at the other ¥ 

end of the bed for the hand-setting of the left-hand | the inductance L, being the yoke leakage inductance 
column. The traversing screw for this column is | 
also provided with an automatic feed for use when | Fig.45. A 
worm wheels are being cut. This motion is naturally | 








open circuit or, alternatively, if this transformer 
is relatively small, the inductance S will be large 
as compared with the inductance L, of the trans- 
former at A, in which case the total short-circuit 
current to earth will be 

le = 

T , 

w 
On the other hand, if the transformer at B is 

relatively large, then the value of S will be small 
as compared with Ly and the total short-circuit 
current to earth through the point M will be 


Ler => 3 = . 

If the transformer at A has a fourth, unwound 
limb, then the inductance Ly becomes very large ; 
that is to say, it becomes the inductance L,, corres- 
ponding to the magnetising current I,, so that the 
total short-circuit current to earth then becomes 

3 E, 
This is three times the magnetising current of the 
transformer, and in such a case no dangerously 
high values of the total short-circuit current to 
earth through the point M can develop. 

As has been explained already in Part I, sections 
6 and 7, if the transformer at A has a mesh-connected 
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operated from the feed gear. The swinging frame | 
seen below the left-hand hand-wheel in Fig. 1 is 
carried on the transverse shaft for this automatic 


Y Fig.46. 
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feed and when in use is swivelled over and is mounted 
with suitable wheels for engagement with the train 


’ at 








of wheels p in Fig. 2, the spiralling differential not M 
being required to function in this case. Suitable > 
clutches are fitted for isolating or coupling up this R 


automatic feed traverse. 
Without dealing in detail with the various) 
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controls, it will be recognised from the general | 
view, Fig. 12, page 504, ante, that the several | 
levers and handwheels are very conveniently | 








arranged, a feature of design which has a marked | 
influence in simplifying operations. The companion | 
view of the hob-driving side of the machine given 








in Fig. 13, on the same page, shows that the change- | 
wheels for the two differentials, visible in the right- 
hand bottom corner, are also readily accessible. 
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The two swivel-jointed pipe systems prominent in 
this illustration convey the cutting lubricant to the 
hobs from the suds pump at the left hand. This 
folding arrangement is adopted to allow for the| 
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full travel of the columns and saddles and has proved 
more satisfactory than the alternative of flexible 
armoured hose at first arranged, the hose naturally | per phase as already considered in Part I, section 6, 
falling into inconvenient loops when the saddles | and shown in Fig. 25, page 406, ante. 

are in their lowest position and the columns are| (jj) The current which flows in parallel through 





widely separated. the other two phases of the transformer at A 
and completes its circuit to M through the trans- 
| former at B, as shown. The value of this current 

SOME EFFECTS OF SHORT-ciRCuITs |“ ”° z z 

ON THREE-PHASE TRANSMISSION | Lug = ot ae 2 vine tan (40) 

LINES. | — To +o 


| Inspection of the path of this part of the total 
| short-circuit current to earth will show that full 
compensating currents in the secondaries of the 
transformer at B can now develop and conse- 
12. Short-Circuit to Earth of One Line of a System | quently the leakage inductance for that transformer 
in which the Star Point is Connected to EHarth.—In | will be S, that is, the normal short-circuit leakage 
the short-circuit condition considered in section 11,| inductance per phase of the transformer at B, 
the star point of the system was assumed to be/| this inductance being usually of a much smaller 
insulated so that a short-circuit on any one line to| magnitude than the value of the yoke leakage 
earth could only give rise t> capacitance currents. | inductance of the same transformer. 
The case will now be considered in which the star; The total short-circuit current to earth in this 
point is metallically connected to earth either | case will, therefore, be 
through a non-inductive resistance or through an 
inductance. 
(a) Star Point Earthed either Directly or through E 9 
a Non-Inductive Resistance. As has been ex- -_ —- + — 
plained already in Part I, section 7, the single- w Ly 1+32 
phase loading to the star point of a three-phase Ly 
transformer involves considerations of the extent | 
to which compensating currents can be established le = Ey ‘ . (41) 
in the other two phases. These considerations have wly 
to be taken into account in estimating the short-| where L, is the total effective inductance of the 
circuit current when one phase is shorted to earth | path of the short-circuit current. 
and the star point of the transformer is earthed. It will be seen that if the transformer at B is on 


By T. F. Watt, D.Sc. 
(Continued from page 540.) 


| ern 
wl, wl,+38 











dg 


primary or a star-connected primary with a tertiary 
winding, a short-circuit to the star point on one 
phase only can develop full compensating currents 
in the other phase windings, so that the leakage 
inductance will then be S,, viz., the value corres- 
ponding to the normal short-circuit reactance of 
the transformer. In this case, the total short- 
circuit to earth through M will be 
— hia wits = Be ., (42) 
wS, Ss w Ly xX 
1+3 s, 


where L, is the total effective inductance of the 
path of the short-circuit current. Since 8, will 
usually be much less than L,, the short-circuit 
current through M to earth will, in this case, be 
much larger than if the primary winding were star- 
connected and no tertiary winding were provided, 
and, consequently, if the current in the short- 
circuited phase were not fully compensated. 

In what has been considered in the foregoing, it 
is to be observed that the star point of the trans- 
former at A has been assumed to be connected 
solidly to earth. One advantage of this is that the 
end-windings near the star point of the transformer 
may have reduced insulation, since the potential 
of these turns will never be very high above earth 
potential. If, instead of solidly earthing the star- 
point of the transformer at A, the earth connection 
is made by means of a resistance R, the total earth 
current which will flow through the resistance will 
be given by the expression 
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where X = w “= the value of the total inductance- 


L, having already been considered in detail in the 
foregoing. The p.d. V, to earth of the star point 
of the transformer at A will then be given by com- 
bining the expressions (42) and (43), 


from which it is easily seen that 
z) i*) 
= —— mi. . (44 
B, + = (44) 
where I,, is the short-circuit current to earth 
through the point M, when the star point resistance 
to earth is zero, as given by the expression (42). 
The expression (44) is graphically represented* 
by the circle diagram in Fig. 46, opposite, from which 
it will be seen that the rate at which the p.d. of the 
star point to earth rises as the current decreases is 
very large for values of [,, in the neighbourhood of 
the full short-circuit current value I,,. Thus, when 
= is decreased from 1 to 0-75, the pressure at 
*T 
the star point rises from zero to 0-66 E,, as shown 
by the point P in Fig. 46. 
(6) Star-Point of Transformer Earthed through 
an Inductance.—This condition is illustrated in 


Fig.49. 





the inductance L and the total line capacitance to 
earth 3C are related to each other, so as to give 
current resonance at the supply frequency ; that is, 
if, 

Bg yi bal 
w3t **~ 3c 
This very important result was first applied to the 
protection of transmission systems by Professor W. 
Petersen, of Berlin, and the inductance L in 
Fig. 47 is usually known as the “ Petersen Coil.” 

This system of line protection has had an immense 
vogue on the Continent and in America and a 
valuable auxiliary appliance is an automatic 
recording device, which gives information as to 
when the Petersen Coil comes into operation. This 
is important because, although the spark-over of a 
line to earth does not in general interrupt the supply, 
it will produce some strain on the insulation and 
if the spark-over occurs sufficiently frequently the 
insulators may break down permanently. When 
automatic records of the flash-over are available, 
however, they provide the opportunity for the 
service engineers to inspect those sections of the 
line which are shown to be repeatedly operating the 
Petersen Coil and in this way any abnormality can 
be located before a drastic short-circuit develops. 
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Potential above Zero Earth 








300 occurred during the first six hours, that is, at 
an average rate of one earth per minute. Not once 
did a circuit-breaker trip during the whole period, 
and the supply of power was maintained without 
interruption.* 

It is to be observed that, at the moment of arcing 
to earth, transient currents will, in general, be 
developed in accordance with the results given in 
Part I, and these may reach relatively high values. 
The rate at which such transients will decay is 
dependent on the time constants of the circuit in 
which they flow and this rate of decay can be 
controlled by suitably adjusting the resistance of the 
inductance which connects the star point to earth. 

The resonance tuning which is used for the 
Petersen Coil arc-to-ground suppression system has, 
however, the disadvantage that many overhead 
transmission systems are not completely symme- 
trical with regard to the earth’s surface, so that the 
capacitance to earth of the individual phases differs. 
Such asymmetry gives rise to a resultant pressure, 
which will appear as a rise of pressure of the star- 
point to earth and it can be shown that this undesir- 
able rise of pressure at the star point is a maximum 
when the resonance conditions for the Petersen Coil 
have been established. In practice, this rise of 
pressure of the star point due to assymmetry may 
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Fig. 47, opposite. When a short-circuit to earth 
occurs on one line at some point M, the phantom 
e.m.f. E, is established across both the inductance L 
and the capacitance to earth 3 C of the three lines in 
parallel. The circuit is then as shown diagrammati- 
cally in Fig. 48, in which the resistance is taken to be 
negligibly small. The circuit in Fig. 48 represents 
a well-known arrangement of oscillating system for 
which the condition of current resonance is obtained 
when 

1 
w3C 
In such a case no current will flow in the generator G. 
In other words, the series circuit of inductance and 
capacitance is, in effect, insulatedt from the 
generator G. The practical significance of this 
result will be seen from the following consideration : 
If, due to atmospheric disturbances or any other 
cause, a travelling surge is developed on the line, 
the transient pressure may be sufficient to cause a 
spark-over from one of the line insulators to earth. 
If this spark is not immediately quenched, it will 
develop into an arc, and, although the excess 
pressure due to the travelling surge will by that 
time have disappeared, nevertheless, the arc will be 
maintained by the normal pressure of the line, so 
that a dead short circuit to earth will result. Such 
a short-circuit will, in turn, raise the pressure to 
earth of the other two lines and consequently these 
other lines will quickly break down to earth so that 
the whole system becomes short-circuited and will 
have to be immediately cut out of service for repairs. 

If, however, the initial spark-over due to the 
travelling surge is immediately quenched, it will 
usually be found that the full insulation of the line 
is re-established so that no interruption to the 
continuity of the supply will be experienced. This 
automatic quenching of the spark is obtained if 
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* See R. Riidenberg, loc. cit. 
t See also T. F. Wall, Electrical Engineering (Methuen), 
page 337. 
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Many highly interesting experiences of the efficacy 
of the Petersen Coil -have been obtained. For 
example, a striking case is found in the 35-kV line 
which has been erected in Spain connecting Madrid 
with the towns of Avila and Segovia. This line 
passes over a plateau lying to the north of El Escorial 
and, after rising to a maximum altitude of 5,350 ft., 
descends to Avila and Segovia at about 3,300 ft. 
above sea-level. Owing to lack of reliable informa- 
tion as to the severity of the weather conditions 
in these regions, the first winter in which the line 
was put into operation resulted in the break down of 
all the towers over a length of 3 miles over the 
plateau. Ice formed on the power lines and on the 
telephone lines to a diameter of from 12 in. to 16 in., 
and the stresses calculated on the basis of these 
conditions were found to be about ten times those 
provided for in the Swiss standards on which the 
original designs were based. 

The line was then strengthened mechanically on 
the basis of these experiences and gave no further 
trouble from a mechanical point of view. When, 
however, the ice fell off, the conductors sprang 
upwards and touched the steelwork of the towers, 
thus earthing the line. The same trouble would 
also occur even when there was no ice, since heavy 
winds would raise the suspension insulators into 
an almost horizontal position and when the gusts 
arrived in a definite rhythm the conductors would 
be sometimes rotated in complete circles, thus 
both earthing and short-circuiting the line. So 
frequent were the resulting earths that normal 
operation of the line was impossible when a strong 
wind was blowing. Experiments were made over 
a period of two years with both insulated star point 
and with solidly earthed star point, but both 
systems were equally unsatisfactory. As a last 
resort, a Petersen Coil was installed and the effect 
surpassed all expectations. A chart of the operation 
of this coil showed that on one stormy day in 
November more than 450 brief earths were recorded 
over a period of 15 hours, and of these, more than 








reach inadmissably high values for normal service 
operation. 

In order to eliminate this disadvantageous feature 
of the resonance system, the Brown, Boveri Com- 
pany have introduced the “ dissonance system ” of 
tuning, that is, the inductance is so adjusted that 
it is out of resonance with the capacitance by a 
definite percentage. A discussion of this method 
by aid of the principle relative to unsymmetrical 
three-phase systems, as given in Part I, Section 20, 
is to be found in The Brown Boveri Review, Novem- 
ber, 1930. 

13. The Distribution of the Harth Potential Due 
to an Earth on an Overhead Line.—In Fig. 49 is 
shown the short-circuit of one line to a supporting 
mast or pylon, such, for instance, as would occur 
if one of the line insulators were to break down. 
If the star point of the system is insulated, the cur- 
rent to earth will have its return path through the 
capacitance of the three lines to earth, as has 
been considered already in Part I, section 8. If 
it is assumed that the earth in the neighbourhood of 
the mast is homogeneous, the current will be uni- 
formly distributed in all directions so that it may be 
assumed with a good degree of approximation 
that the current radiates from the centre of a 
hemisphere as is shown in Fig. 49. The current 
density i at the surface of any concentric hemi- 
sphere of, say, radius z, will then be uniform (see 
also Fig. 36, section 9, Part I, page 478, ante). The 
total earth current I, will be represented by the 
expression 

I, =2ar2i 
or, 


on 27 a 
If, now, the specific resistance of the material of the 


earth is p ohms per centimetre cube, the pressure 
drop per unit length in the direction of the current 





* See 4.H.G. Proyrese, (1936) page 81. 
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flow, that is, in the radial direction of the hemisphere, 
Ww ill he 

t pi I, id —. 

wz 
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If it be assumed that the current radiates from 
the surface of a sphere of diameter D, embedded 
in the earth, as shown in Fig. 49, then the potential 
at any point on the earth’s surface distant z cm. 


from the centre of the hemisphere will be given 
by the expression, 
Iepf2 l 
27lLD 2#) 


For values of x which are large in comparison with 
the diameter D of the hemisphere, the potential 
at the base of the mast will be 


z 2 
uz . 
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where R, is the “ diffusion resistance ” of the earth 
as already considered in Part I, section 9, and V is 
the potential of the earth at the base of the pylon. 

Representative values for the specific resistance 
p for various kinds of earth material are given in the 
lable I1.* 


Vv = I, Re, 


TaBLe II. 


Values of p in 
Megohms per Cm. Cube 


Nature of Earth 
Material. 


Dry. Moist 

Sandstone 10 0-10 

Devon chalk 1-2 0-3 

Fiint 1-2 0-3 

Loam 0-12 0-07 
Example.—Suppose that the total earth current 


which flows from the base of the mast is I, = 200 
amperes, and let D m. = 200 cm., and p= 
5 x 10* ohms per centimetre Then the 
potential above the normal zero potential of the 
earth at any distance x cm. from the mast is given 
by the curve in Fig. 50, page 579. 

Now, suppose that an animal, say a horse, is 
standing at a distance xz cm. from the base of the 
mast, as shown in Fig. 51. It will be seen that the 
animal will short a potential difference corresponding 
to the span g of its feet and consequently a current | 
will flow through the animal such that the p.d. 
over this span is brought to zero, it being assumed 
that the resistance of the animal’s body is negligibly 
small. 

The p.d. spanned by the animal will be given by 
the expression. 


cube. 
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dz 
Ug t dz = I, f| a 
= z 
4 g volts, 


"Se z (x + g) 
or, when z is large in comparison with g, the spanned 
p.d. will be, 
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5 4 volts. 
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When the animal is standing at the base of the mast, 
the spanned p.d. will have its maximum value, viz., 
g 


7 ° 29) 


The quantity which determines the danger to 
life, however, has been experimentally proved to 
be not the pressure but the current, and the magni- 
tude of current which will prove fatal differs 
widely in different cases. An estimate of the 
magnitude of current which will dow in the animal's 
body due to a given p.d, across its feet may be 
obtained follows; If it assumed that the 
fore feet and the hind feet of the animal may, 
respectively, be replaced by a disc of diameter d cm., 
then the value of the short-circuit current i, which 
will flow through the animal will be such that it 
brings the p.d. between these two discs to zero. 
Otherwise stated, the e.m.f. which drives the current 


through the body will be 


* A.T.M., November, 1938. 
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p 
2d 
for each of the discs of diameter d as derived from 
the expression for the capacitance of a very thin 
dise of diameter d cms. viz. : 
ed 


7 


where is the “ diffusion resistance ” of the earth 


(see also Part I, section 9). But the value of vy has 
already been found in the foregoing discussion te) 
be given by 

, By 18 , 5 
vy =I, Sa zed) volts, (45) 

so that equating these two expressions for vy gives | 

the magnitude of the short-circuit current through | 

the animal as 

l gd 

= — —__ bie 

ig Ie. ie zat amperes (46) | 

If the distance x from the base of the mast is large | 

compared with the diameter d, then 

. 1 gd 

ig = I, te a *mperes. 

If, on the other hand, say the forelegs of the animal, | 

are at the base of the mast, the current through the | 


P . ° P } 
animal will have its maximum value, viz., 


» 

2 g.d 
= I, amperes. 
iv | 7 bD(D t 29) I 


| 
(47) | 


Mechanical World Monographs. 


years radical changes have been made, requiring exten- 
sive re-organisation of ideas in industry. This part 
of the book would have had greater value if some more 
authentic information had been given, in the form of a 


| comparative study, on the effects on industries of similar 


legislation in some of the European countries. Russia 
is mentioned, but little is said of the results of the 
tremendous industrial venture in that primarily 


| agrarian country, of Italy’s effort, Germany’s funda- 


mental readjustment, the re-organisation in France, or 
of recent industrial achievements in Britain. Much 
can be learned from such a study, as in all these 
countries the changes have affected materially the 
application of the principles of industrial organisation. 
Nevertheless, the book may be recommended as & 
general text-book on these principles. Engineers 
should appreciate, in particular, the chapter on speciali- 
sation, that is, the confining of human activity to a 
limited field, and its offspring, “ standardisation,” 
whereby the number of types of an article is reduced 
to the lowest practicable figure that will reconcile 
manufacturing considerations and the average demand 
that may be expected for each type. 


Brazing : Principles, 
Materials and Methods. Manchester: Emmott and 
Company, Limited. [Price ls, net.] 

THE operation of brazing, though touched upon in 
most text-books, is not fully treated in them, probably 
because brazing as a shop process is generally carried 


| out in a traditional manner, its technique being passed 


|on by word of mouth. Such a method of instruction is 


A current greater than about 0-1 ampere to 0-15 


| ampere may be taken to be fatal to animal life, and, | 


assuming the higher of these values for ig, the equa- | 
tion (47) may be written, 


Ll gd 


a x 


'g 


lL, 


x=, fT 

V 2ax0-15 

where X is the boundary of the danger zone. That | 

is to say, men or animals moving about at a place 

distant from the base of the mast which is carrying | 

a short-circuit current to earth are in danger of | 

receiving a fatal shock. 

If the earth current I, is taken to be 500 amperes, | 
which may easily occur in practice, and d = 6 in. 

15 em., and g = 1 yard = 90 cm., then 


x 90 x 15 x 500 | 
2a x 0-15 — 


ft. 
(To be continued.) 


> 


that is, 


675,000 | 
0-95 
V 700,000 = 830 em. 


that is, about 27 
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NOTES ON NEW BOOKS. 


Drawing and Tracing. By H. P. Smith, B.Sc. (Eng.). 
London: Crosby Lockwood and Son, Limited. 
[Price 2s. 6d. net.] 

Frew mechanical engineers will agree with the state- 

ments made in one of the later chapters of this book 

that ‘detailing is not strictly drawing,” and that | 

“such work is often left as a pencil tracing and. . . 

it is often not deliberately to scale.” These statements | 

are cited to avoid misunderstanding, since the book 
deals with drawing-office practice in one branch of the | 
profession only, namely, structural engineering, the 
examples, with a single exception, being drawn from 
that branch. The advice given is, on the whole, sound | 
and practical, although largely of the monitory type, | 
such as that the too lavish use of the dotted line 
should be avoided, that adequate references should be | 
given, plentiful dimensions put in, etc. Directions are | 
given regarding lettering, colouring and finish generally, 
with notes on the care and use of instruments. The | 
book certainly collects in a convenient form the tips | 
and wrinkles which most draughtsmen and _ tracers 
have to pick up from experience, but it covers the | 
technique of drawing and tracing only, and is not | 
intended to deal with design. 





Principles of Industrial Organisation. By PRoFEssSOR 
Dexter S. KimBaun and Dexter S, Krwpatt, Jun. 
Fifth edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 26s.) 

It is a tribute to the utility of a book of this type that 

it reaches a fifth edition. In this edition the general | 
lan remains unaltered, but the subject matter has 
sen brought up to date, and new material, dealing 

with the effect of recent legislation upon industry in 


the United States, has been included. In the last few 


likely to lead to lack of uniformity in results, and 
the author of this little book has done well to deal 
with the subject in a more scientific manner. He 


| gives logical reasons for following the methods he 


describes and, in doing so, retains their practical aspects 
in a marked degree, a great amount of real informa- 


| tion being contained in the 20 pages of text of which 


the book consists. For example, the analyses of 


| representative brazing alloys, silver solders, etc., are 


accompanied by descriptions of their particular uses 
and of the fluxes most suitable for them. In connection 
with alloys, however, it is probable that the equili- 
brium diagrams provided will have but limited appeal, 
since few engineers are familiar with the method of 
interpreting them. The book, however, is one which 
those interested in any way in brazing will find it 


| worth while to obtain. 


Quartz Oscillators and Their Applications. 
VicourEevux. London: H.M. Stationery 
[Price 4s. 6d. net.] 

In 1928, the Department of Scientific and Industrial 

Research issued a summary of the information then 

available on the properties and applications of piezo- 

electric quartz crystals. In the period that has since 
elapsed, many new developments have been recorded, 
and the present work is a revision, by the same author, 
of the earlier work in the light of these subsequent 
investigations. Two important applications described 
are the use of quartz crystals to control the wavelength 
of wireless transmitters, and in the production of 
extremely accurate clocks employed in standardising 
laboratories and in astronomical observatories. In the 
latter application, alternating current, at a frequency 
of 1,000 cycles per second, is produced by means of an 
oscillating valve controlled by a quartz crystal. The 
current drives an electric motor, so designed that it can 


By Dr. P. 
Office. 


| run only in synchronism with the supply, and geared to 


the seconds hand of the clock. The frequency of the 


| current from the quartz-controlled oscillator remains 


constant to within two parts in 100,000,000 for long 


| periods, enabling such a clock to keep accurate time 


to within 1/500 second a day. These and other special 
applications are succinctly described in the book, which 
cencludes with a list of the more important references 
to scientific papers cited in the text. 


Route Surveying. By Prorgssors G. W. PickEts and 
CarRoLt C. WiLey. Second edition. New York: 
John Wiley and Sons, Inc. London: Messrs. 
Chapman and Hall, Limited. [Price 21s. net.] 

Tue foundation of this book was a text-book, by the 

same authors, on “ Railroad Surveying,” which was 

extended to meet modern surveying requirements by 
the inclusion of the essential material of courses in 
highway engineering and the laying out of pipe lines, 
electrical transmission lines, and canals. In this 
second edition of the reconstituted work, extensive 
revision has been undertaken of the chapters on circular 
curves and spirals, and a new chapter has been added, 
on the string-lining method of re-aligning railway 
curves. The authors are strong advocates of spirals 
on highways, as conducing to the safety of fast road 
vehicles, and on railways also; and maintain that, 
in the latter case, the problems of design are not 
materially more difficult than those encountered in 
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LIQUID-LEVEL ALARM. 
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laying out a simple curve, if the rate of curvature is: 


made the controlling factor. The diagram given for 
railway spirals, showing the relation between spiral 
curvature, spiral length, degree of curvature, speed and 
super-elevation, has been revised to cover speeds up 
to 100 m.p.h. A similar diagram is now included for 
highway spirals, reading to the same maximum speed. 


Capstan and Turret Lathes: Setting and Operating. 
By E. T. Westsury. [Price 2s. net.] Pattern 


Making. By T. Srepptne. [Price ls. 6d. net.] 
How to Work Sheet Metal. By H. J. Dyer. [Price 
2s. 6d. net.] London: Percival Marshall and Com- 


pany, Limited. 
As the drive for the production of war material 
gathers momentum, increasing numbers of “ trainees ” 
and other temporary munitions workers are being 
absorbed into the workshops of the country, and many 
of them are likely to feel the need for elementary and 
low-priced, but dependable, text-books covering the 
fundamental processes of engineering production. To 
meet such requirements, the series of practical hand- 
books which have been issued for many years by Messrs. 
Percival Marshall and Company are particularly well 
suited. Shortly before the war, a new series was 
commenced, covering generally the same range of 
subjects as the original sixpenny booklets, but dealing 
with them more fully and with a more liberal allowance 
of illustrations. The three named above are recent 
additions to this series. Clearly written descriptions 
of the various processes and operations, accompanied 
by excellent explanatory line drawings, characterise 
all three ; and, although the scope does not permit of 
an exhaustive treatment, the obviously first-hand 





experience of the authors, and the skill with which 
they avoid the cardinal error of appearing to “‘ write 
down ”’ to lesser intelligences than their own, are enough 
to ensure that the reader who takes the pains to absorb 
the knowledge that they place before him will have 
taken a long step on the way to genuine craftsmanship. 
To amateur and temporary mechanics, these books 
may be unreservedly recommended ; and many who 
can claim a longer and more practical experience may 
also find that there is useful information to be gained 
from them. 








SENSITIVE LIQUID-LEVEL ALARM. 


THE float-operated liquid-level indicator shown in 
the accompanying illustrations, Figs. 1 to 3, is primarily 
intended for use in cases in which it is important that 
the levels concerned should not vary by more than a 
fraction of an inch. Such a condition postulates a high 
degree of sensitiveness and reliability, and, in conse- 
quence, fittings capable of variation in working, such as 
packed glands, wire ropes and pulleys, and so forth, 
are not admissible. The device illustrated, known as 
the “ R and G Level Alarm,” is designed to close an 
electric circuit and so operate either a remote visual 
or audible warning, or a relay for a similar purpose. 
The alarm is made by Messrs. The Light Production 
Company, Limited, 60-66, Rochester-row, Westminster, 
London, S.W.1, and, being self-contained, except for 
the electric cable, as well as compact, is readily fitted 
to the side of a tank or container. A photograph 
of an actual example is reproduced in Fig. 1, the 
construction being shown in Figs. 2 and 3. From 
these it will be seen’ that the float, which is of cork, 


2} in. in diameter by 4 in. long, is carried on a rigid 
arm on the other end of which is mounted a mercury 
switch. The switch is housed in a flanged casing and 
is accessible by the removal of a light cover. The arm 
is pivoted, within a spun metal bellows, on lugs formed 
on the casing flange, over which is an extension of 
the base of the bellows, the other end of the bellows 
| being attached to a collar on the arm. This arrange- 
|ment provides not only a complete seal between the 
| contents of the tank and the switch mechanism, but, 
as will be obvious, allows unrestricted movement of the 
| float over its whole working range. 

A mercury switch may be sluggish in action due to 
| the surface tension of the mercury in the tube, and in 
| order to avoid such an effect, this switch is fitted with 
la trip mechanism which ensures a positive “ make ” 
|or “ break” when the float reaches a pre-determined 

level. As shown in Fig. 2, the switch is in the contact 

| position, the float arm being horizontal to effect this. 
| The lever arm a, carrying the mercury switch, is pivoted 
on the extension of the float arm by an eccentric pin 6, 
and is formed with a pair of jaws, which embrace a 
lug c on the casing. It will be realised that movement 
of the float from its highest position to the horizontal 
has brought the lower jaw into contact with the lug, 
so tilting the arm a into a vertical position and causing 
the mercury to make contact between the connections. 
The alarm is situated approximately at the level at 
which it is required to operate. It will function within 
+4 in. variation of level. Assuming that the alarm is 
started, in Fig. 2, to indicate the reaching of the 
minimum level, the supply to the tank is increased and 
the level will thereafter begin to rise. This rise will 
result in the fall of the pivot b and the upper jaw of a 
will come into contact with the lug, thus tilting the 
arm in a clockwise direction and breaking the mercury 
contact. This re-setting moyement of the switch 
takes place when the liquid level has risen approxi- 
mately 1 in. The pivot 6 is made with an eccentric 
pin so that the position of the level to be indicated 
can be set within $in. up or down. The pin is secured 
by a setscrew and is readily accessible after removal of 
the cover. The alarm may be equally well arranged 
to function when a maximum level has to be main- 
tained, and a number of other settings are, of course, 
possible. It is easily fitted and the makers claim that 
its simplicity ensures that its positive action is main- 
tained after long use. 








THE PRODUCTION OF CRUISER 
TANKS. 


On page 33, ante, a description was given of a 
factory, completed towards the end of 1937, for pro- 
ducing army fighting vehicles of the track type. At 
the time of our description, the factory was engaged on 
the production of machine-gun carriers and cruiser 
tanks, but the former are now being manufactured 
elsewhere, so that the entire productive capacity of the 
factory can be devoted to the manufacture of one type 
of vehicle. The vehicle manufactured, of which some 
particulars were given in our previous article, is a 
= cruiser tank weighing some 14 tons, with 
a single gun turret. A general view of the vehicle is 
reproduced in Fig. 2, on page 584, while Fig. 1 shows 
the three assembly lines in the works. The machgne is 
capable of speeds of 30 m.p.h. to 32 m.p.h. across 
country, and to secure this, has a relatively high 
power-weight ratio, the engine developing about 350 
brake horse-power. A crew of four is carried, The 
importance of a steady gun platform in a tank of this 
type can hardly be over-estimated, and very careful 
consideration has been given to the suspension. As 
will be clear from Fig. 2, the vehicle is supported 
on the track by four large-diameter bogie wheels, 
the wheel axles being mounted on the tank body 
| through powerful coil springs and hydraulic shock 
| absorbers. 

The engine is a 12-cylinder model with two banks of 
| six cylinders arranged in Vee formation, the cylinder 
| bore being 5 in. and the piston stroke 7 in. The 
| general design is based on that of the Liberty engine. 
| The engine is located on the centre line of the vehicle 
behind the gun turret, and is coupled to the gearbox 
through a multiple-plate clutch. The gearbox is 
very amply dimensioned, and provides four forward 
ratios and one reverse ratio, the top forward ratio 
giving a road speed of 30 m.p.h. to 32 m.p.h., as 
| stated. The output shaft in the gearbox is arranged 
| transversely, and is coupled to the two final trans- 
| mission shafts by the multiple-plate clutches employed 
| for steering the tank. The final drive to the track. 
| driving sprockets is through spur reduction gearing. 
| The track itself is of the all-steel type, and is provided 
| with internal projections on each shoe which register 
with the space between the two solid tyres on each 
bogie wheel, thus retaining the track in alignment. 
There is the usual idler sprocket at the forward end 
| of the'vehicle. The track projections and idler sprocket 
' can be clearly seen in Fig. 2, with the driving sprocket 
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on the left. Straight-tooth gears are employed through- 
out. Four radiators are provided, two on each side 
of the engine, cooling being effected by means of a 

werful fan. The radiators are completely protected 

y armour plating. The turret, with its gun and 
mounting, weighs 24 tons, and is balanced so that 
it can be completely rotated in five seconds. It is 
mounted on rollers, and can be rotated either by hand 
or through a hydraulic variable-speed gear. 

The tank was developed in conjunction with the 
Mechanisation Board, and in getting out the design, 
ease of production was considered of paramount 
importance, and the building of the machine was, 
therefore, planned to be split up into assemblies of 
reasonable dimensions and to reduce, as far as possible, 
the number of different parts. This method of con- 
struction also facilitates the transfer of parts or 
assembled components from one works to another 
in which the same type of vehicle is being built, in 
cases where a temporary shortage of the transferred 
part may exist for any reason. Details were given 
in our previous article of the factory layout and the 
methods of manufacture and assembly employed, 
and as the only appreciable difference made in the 
interval is the installation of additional machine tools 
to speed up production, and detail rearrangements of 
layouts, these particulars may be re-read in conjunction 
with the additional details regarding the vehicle itself 
given above. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, and, unless otherwise stated, the price is 2s. 
net, or 2s, 2d. including postage. 

Lighting of A.R.P. Signs.—In specification B.S./ 
A.R.P./No, 32, issued in November, 1939, the size 
of A.R.P. signs and the standard wording to be used 
was laid down. The degree of illumination was 
referred to only in general terms and a note drew atten- 
tion to the fact that it was hoped eventually to issue an 
addendum giving details of suitable lighting fittings. 
A revision of the specification, which has just been 
issued, goes a good deal further than this. There are 
11 drawings, illustrating various types of fittings for 
the lighting of location and direction signs, and refer- 
ence is made to luminescent signs. The clauses dealing 
with the brightness and with the control of the light 
have been amplified and details of the method of testing 
signs for compliance with these clauses are included in 
an appendix. A further addition to the specification 
is another appendix on alternative lighting for emer- 
gency use, as a provision against the event of mains 
failure. [Price 6d. net, or 8d. post paid. | | 


Ships’ Cables.—For some time past there has been a | 
need for a specification for electric cables for use on | 
board ship, particularly since rubber and _paper- 
insulated cables, for land use, are now dealt with in | 
separate specifications. Engineers who have etudied 
the recently-issued third edition of the Institution of 
Electrical Engineers’ Regulations for the Electrical 
Equipment of Ships will have seen a reference to 
specification No. 883. At the time of the publication 
of the Regulations, this specification was not actually 
available, but it has now been published under the 
title “ British Standard Specification for Cables and | 
Flexible Cords for the Electrical Equipment of Ships | 
(including Electric Propulson).” The specification | 
comprises four sections, respectively relating to general | 
considerations; vulcanised rubber-insulated cables, | 
flexible cables and flexible cords ; impregnated paper- 
insulated and varnished cambric-insulated cables ; 
and tests. Two appendices, the first dealing with the 
identification of cores, and the second, with the spark- 
testing of rubber-insulated cables, are also included. 
The specification, which does not deal with the com- 
position, quality or durability of the insulating material, 
has been prepared at the request cf Lloyd's Register of 
Shipping, and has been adoptec by the Electrical 
Industry Committee and endorsed by the Chairman 
of the Engineering Divisional Council of the British 
Standards Institution. [Price 3s. 6d. net, or 3a. i 
post paid.) 
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ARTIFICERS REQUIRED FOR THE RoyAL Navy. —The | 
Admiralty asks us to announce that candidates between | 
the ages of 19} and 20, with not less than three years’ | 
experience as fitter, fitter and turner, or instrument | 
maker, are required as electrical or ordnance artificers, | 
5th class, for the Royal Navy for the period of hostilities. | 
Application should be made to the nearest Combined 
Recruiting Centre, the address of which can be obtained 
at any Ministry of Labour Employment Exchange. 
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LICENCES FOR THE USE OF 
COPPER AND COPPER ALLOYS. 


Owrne to the very heavy demand for copper and 
copper alloys at the present time, the Controller of 
Non-Ferrous Metals emphasises that it is of the utmost 
urgency that the use of these materials, for non-essential 

urposes, be eliminated, and that their employment 
or other purposes be reduced to a minimum. Conse- 
quently, the Controller, whose office is at the Grand 
Hotel, Rugby, has issued two memoranda, relating 
to the use of copper and copper alloys for the production 
of gas appliances and for the manufacture of electrical 
accessories and appliances. Both communications 
state that, until further notice, no more licences will 
be granted, except in very special circumstances, for 
copper or copper alloys for the manufacture of gas 
and electric ornamental lighting fittings of all types, 
including table and standard lantps ; lighting reflectors, 
shades, galleries and shade carriers ; reflectors, guards 
and ornamental parts of gas and electric fires; tube 
connections from points to gas fires ; electric tumbler- 
switch covers; the bodies and lids of electric kettles 
and other cooking and portable water-heating appli- 
ances; electric fan blades and guards, and electric 
conduit tubing. Moreover, the weight of copper 
and copper alloys to be | a in the manufacture 
of certain other articles will be drastically restricted. 
Thus, raw-material licences will be granted, for the four 
months commencing June 1, to an extent not exceeding 
25 per cent. of the tonnage, used by the manufacturer 
during the corresponding period of 1939, for the = 
tion of water heaters, washing machines, and other 
apparatus for home civil purposes. The full list 
comprises gas and electric water heaters of all types, 
and wash boilers and washing machines; electric 
lampholders—except inserts, terminals and contacts ; 
and electrical conduit bushes, connectors and fittings 
of all types. These restrictions apply to all goods 
except those manufactured for export or to Ministry 
of Supply, War Office, Admiralty, or Air Ministry 
orders. Particular attention is drawn to the vital 
necessity, at the present time, for the exercise of 


special care in the salvage and repair of all types of | 


apparatus in order that new ype may be 
eliminated wherever possible. If repairs cannot be 
effected the materials scrapped should be suitably 
graded and disposed of without delay. 








BOOKS RECEIVED. 


The British Engineers’ Association. Classified Handbook 
of Members and Their Manufactures. 1940 edition. 
London: Offices of the Association. [Free.] 

Canada. Department of Mines and Resources. 
of Mines. No. 798. 
dian Coals by Hydrogenation. By T. E. WARREN and 
K. W. Bowes. [Price 25 cents.) No. 802. Compara- 
tive Tests of Various Fuels When Burned in a Domestic 
Hot-Water Boiler. 1935 to 1938. By C. E. BALTZER 
and E. 8. MALLocn. [Price 25 cents.) Ottawa: 
Bureau of Mines, Department of Mines and Resources. 

Automatic Design of Continuous Frames in Steel and 
Reinforced Concrete. By Dr. L. E. GRINTER. New 
York: The Macmillan Company. London: Mac- 
millan and Co., Ltd. [Price 12s. 6d. net.) 

Home Office. Factory Department. Factory Ventilation 
in the Blackout. London: H.M. Stationery Office. 
[Price 3d. net.) 


Bureau 


The Association of Shipbuilding and Engineering Draughts- 


Freehand Drawing and Pictorial Illustration for 


men. 
Draughtsmen. By W. H. Kerry, in collaboration 
with E. W. Storr. 1 Links-road, Epsom, Surrey : 


The Draughtsman Publishing Co., Ltd. [Price 2s. net.) 
United States National Bureau of Standards. Handbook 
H 25. Screw-Thread Standards for Federal Services, 
1939. Swperseding the Reports of the National Screw 
Thread Commission. Washington: Superintendent 
of Documents. [Price 20 cents.) 
“ The Aeroplane" Recognition Tests. 
London : Temple Press, Limited. 
United States War Department. 


What Are They? 
[Price 6d.) 
Lake Series No. 3. 


The Port of Milwaukee, Wisconsin. Revised 1939. 
Washington: Superintendent of Documents. [Price 
55 cents.) 


The Ohio State University. The Engineering Experiment 
Station. Bulletin No. 104. A Study of the Fire Resist- 
ance of Building Materials. By H. D. Foster. Colum- 
bus, Ohio, U.S.A.: The Director, The Engineering 


Experiment Station, The Ohio State University. 
[Price 60 cents.] 

Rensselaer Polytechnic Institute Bulletin. Catalogue 
Number. March, 1940. Troy, N.Y., U.S.A.: Rens- 


selaer Polytechnic Institute. 

Institution of Factory Managers. Year Book and Pro- 
ceedings. 1939. Ashton New Hall, Ashton-on-Mersey, 
Cheshire: The Secretary, The Institution of Factory 
Managers. 


Tests on the Liquefaction of Cana- | 
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PERSONAL. 


THE office of the Commercial Counsellor at Rio de 
| Janeiro has been moved to new premises at Edificio 
| Tucuman, Praia do Flamengo 284 (Caixa Postal 669), 
Rio de Janeiro, Brazil. 

Mr. J. G. Morrow, whose three-year term of office 
expired recently, has been re-elected Chairman of the 
Canadian Engineering Standards Association for a further 
| period of three years. 

Sim EVAN WILLIAMS has been elected President of the 
Mining Association of Great Britain for the 21st year in 
succession. Sim WALTER BENTON JONES has been 
re-elected vice-president. 

Mr. G. H. R. Towers, nephew of the late Sir James 
Readhead, has been appointed to succeed him as chair- 
man and managing director of Messrs. John Readhead 
and Sons, Limited, West Docks, South Shields. Mr. 
H. M. CoaTswortTs, B.Sc., has been appointed a director 
of the firm. 

Sir STEPHEN PiaGortt, director of Messrs. John Brown 
and Company, Limited, Clydebank, has been awarded 
the Gold Medal of the American Society of Mechanical 
Engineers, for his work in connection with the design 
of the engines of the Queen Mary and Queen Elizabeth. 

Sirk ATHOL ANDERSON, K.C.B., M.Inst.C.E., for- 
merly Civil Engineer in Chief of the Admiralty, has. 
subject to any Government requirement for his services, 
joined the firm of Messrs. Rendel, Palmer and Tritton, 
consulting chartered civil engineers, 55, Broadway, 
London, 8.W.1, as one of their consultants. 
| We are informed that the management and 
staff of Messrs. BRITISH BUNDY TUBING COMPANY, 
LIMITED, are conducting business from their London 
office, at Thames House, Millbank, S.W.1, instead of 
from the works at Letchworth. 

Mr. J. DAVIDSON PRATT, general manager of the 
Association of British Chemical Manufacturers, has been 
appointed Deputy Director-General for Chemical 
Research, Experiment and Development in the Ministry 
of Supply. 

Mr. C. W. MARSHALL and MR. W. PHILLIPS have 
been nominated chairman and vice-chairman, respec- 
tively, of the Meter and Instrument Section of the 
Institution of Electrical Engineers for the 1940-41 
session. 
| Masor H. RICHARDSON, M.C., has been appointed 
| chairman of the London Electricity Supply Association. 








TENDERS. 


WE have received from the Department of Overseas 
Trade, Great George-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica- 
| tion to the Department at the above address, quoting 
| the reference numbers given. 
| Transformers, two 13,000-kVA or two 13,500-KVA, 
for Kiewa No. 3 Power Station. State Electricity Com- 

mission of Victoria, Melbourne; August 6. (T. 19,912/ 
40.) 

Electric Body Lift for the new police mortuary, Johan- 
nesburg. Union Tender and Supplies Board, Pretoria. 
July 11. (T. 20,009/40.) 
Road-Plant and Waterworks Equipment required in 
| connection with new schemes. Town Engineer, Beaufort 
| West, South Africa; June 24. (T. 19,829/40.) 
Sewage Plant, comprising two 100-ft. diameter auto- 
| matic revolving sewage distributors and an automatic 
dosing syphon. City Council, Johannesburg; June 19. 
(T. 20,166 /40.) 

Water Fittings, comprising an 8-in. combination water 


| 


| 





meter; reflux, sluice, and equilibrium ball valves and 
expansion joints. City Council, Johannesburg ; June 22. 
(T. 20,177/40.) 


Tractor, Diesel-engined, track-laying, having a drawbar 
power of not less than 33 h.p. Union Tender and Sup- 
plies Board, Pretoria; June 27. (T. 20,222/40.) 

Omnibus Lamps, 12,000, screw-cap, frosted (wattages 
12 and 20; voltages 12 and 24); also 1,500, six-watt, 
24-volt bayonet-cap. City Council, Johannesburg ; 
June 19. (T. 20,167/40.) 

Omnibuses, oil-engine driven, 39-seaters. Town 
Council, Springs, South Africa; July 5. (T. 20,171/40.) 

Transmission Belting, rubber, friction-surface. South 
African Railways and Harbours, Johannesburg; July 5. 
(T. 20,218 /40.) 

Pumping Plant for the MacRitchie Reservoir. Muni- 
cipal Water Department, Singapore; September 16. 
(T. 20.241 /40.) 

Transformers, 16, outdoor-type, 200-kVA, 10,500 
415-volt, 50-cycle, three-phase, oil-immersed. General 
Manager, Municipal Electricity Department, Christ- 
church, New Zealand; July 18. (T. 20.327/40.) 











JUNE 14, 1940. 
NOTES FROM THE SOUTH-WE 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—Plans have now been made | 
whereby the output of the South Wales coalfield will 
be very materially increased. It was explained at a 
meeting of the South Wales Joint Production Council, 
which was recently appointed to collaborate with the 
Coal Production Council presided over by Lord Portal, 
that the greater part of the contemplated increase was 
expected to result from changes made locally, while the 
remainder would follow on steps which were to be taken 
by the Government to ensure a plentiful supply of men 
and boys for pitwork. It was stated that among the 
provisions made locally have been those for the effi- 
cient employment of all labour now available in mining 
areas, and towards this end, committees of manage- 
ment have been appointed, representing the men and 
owners, to be responsible for placing the men in suit- 
able occupations, having particular regard to the employ- 
ment of those whose labour efficiency is limited. Pro- 
vision has also been made for re-opening collieries 
which have been closed, but in this respect the respon- 
sibility of the industry would be to ensure the main- 
tenance of the maximum productive capacity of collieries 
now working. Other points included voluntary return 
to the industry of ex-miners and the reduction of avoid- 
able absenteeism. There has been no falling off in the 
interest displayed by customers in all the leading export 
trades and demand has been well sustained. As a 
result, what occasional small parcels have been available 
on the market for early delivery have been quickly taken 
up and the general tone consequently remained very firm. 
The Iron and Steel Trade.—A good activity was again 
displayed in the iron and steel and allied trades of the 
district during the week. Demand was briskly main- 
tained while most works were kept engaged almost to 
full capacity on orders already on their books. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

tron and Steel.—Since the Government’s request for 
continuous working in the steel and engineering works, 
outputs have shown a steady increase, and further 
improvement is expected. Though the bulk of Sheffield’s 
production is employed on work for Government require- 
ments, an increasing tonnage of ordinary commercial 
business, on export account, is receiving attention. Among 
the recent orders may be mentioned one from Cyprus 
for tools ; from Brazil for carbon-steel drills, tools, and 
circular saws ; from British East Africa for files; from 
Buenos Aires for tools; from India for lathe chucks, 
drill chucks, grinding tools and wheels, drills, vices, 
wrenches, and lifting tackle ; and from China for high- 
speed steels, tool steels, and alloy steels. The demand 
for raw and semi-finished materials is exceptionally 
large. Though scrap is being consumed in record ton- 
nages, there is no apparent shortage. The heavy machi- 
nery and engineering branches are operating at high 
pressure. Business in railway rolling stock and related 
products is plentiful. British railways are buying in 
satisfactory quantities, while the requirements of the 
Government show a steady increase ; the Colonies have 
placed valuable contracts with loca] concerns. 
Makers of heavy grinding and crushing machinery and 
related plant report that there is no diminution in 
overseas requirements. The special-steel producing 
branches are turning out record tonnages, and structural 
steel continues to be a progressive line. The heavy 
buying of agricultural machinery, parts, and tools has 
been maintained. Machine tools are in brisk demand. 

South Yorkshire Coal Trade.—The inland demand for 
all types of coal has been well maintained. Steel and 
engineering works continue to take in large supplies. 
Steam coal is in demand by the railways, while smalls 
and slacks are being sent to electric power stations in 
large quantities. House coal is in strong demand, since 
householders are laying in stocks for their winter needs. 


also 








BRITISH ASSOCIATION.—The Secretary of the British 
Association, Burlington House, London, W.1, has 
informed us that it has reluctantly been decided to 
cancel the Conference which it had been intended’ to 
hold at Reading from July 25 to 27. A programme 
of the tentative arrangements appeared on page 527, ante. 





TOLLEY’s INCOME-TAxX TABLES.—Mr. C. H. Tolley, 
94, Gleneldon-road, Streatham, S.W.16, has sent us a 
copy of his folding chart of Income Taz Tables, tor the 
current year 1940/41, relating to tax at 7s. 6d. The 
first two tables show the tax on fractions of a pound 
and on amounts from ll. to 1,0001., and others show 
the gross values of net or tax-free dividends ; the tax 
Payable at the reduced rate of 3s. 9d. in the pound ; and 
the appropriate rates for calculating relief due on 
Dominion income. The price of the Tables is 1s. 6d. 
net or ls. 7d. including postage. 
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ST. NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—There is no new feature of import- 
ance in the iron and allied trades. The pressure for 
delivery of material continues, but the volume of general 
commercial business passing is light. 

Cleveland Iron Trade.—The supply of foundry iron is 
ample for the growing needs of customers, although the 
tonnage of Cleveland pig available is small. The deli- 
veries of Midland iron are, however, being maintained at 
a rate which covers the requirements of the foundries. 
Little business is passing through merchants hands. 
The stabilised quotations for Cleveland pig remain at 
the level of No. 3 description at tils., delivered within 
the Tees-side zone. 

Hematite.—New business in East Coast hematite is 
slight. The heavy production is passing promptly into 
use and the increasing demand will necessitate an early 
enlargement of the make. Producers are not disposed 
to enter into further commitments until they see pros- 
pects of a material improvement in the statistical 
position. Prices are ruled by No. 1 grade of hematite 
at 127s. 6d., delivered to North of England areas. 

Basic Iron.—-The price of basic iron remains nominal 
at 104s. 6d. There is still no saleable tonnage, the whole 
of the output being required for makers’ own steelworks. 

Foreign Ore.—Consumers of foreign ore have sub- 
stantial stocks and report that imports are satisfactory. 

Blast-Furnace Coke.—Transactions in Durham blast- 
furnace coke are few. Sellers have well-filled order 
books and are not disposed to enter into further con- 
tracts ; local users are covered over considerable periods. 
The fixed prices are ruled by good medium qualities at 
31s. 8d. at the ovens. 

Manufactured Iron and Steel.—The make of semi- 
finished iron and steel is increasing. Re-rollers are 
obtaining supplies of semi-finished commodities in suffi- 
cient quantities to keep the mills busily employed. The 
operations of finished-iron firms are steadily increasing, 
and finished-steel producers have sufficient orders to 
ensure the full activity of their plant for some months. 
The deliveries of sheets and of shipbuilding requisites 
are particularly heavy. 

Scrap.—Users of iron scrap are receiving good deli- 
veries, but steel scrap is somewhat scarce. 





THE INVESTIGATION OF ATMOSPHERIC POLLUTION.— 
A conference of representatives of municipal and other 
authorities co-operating with the Department of Scientific 
and Industrial Research in the investigation of atmos- 
pheric pollution met at the London County Hall on 
May 28. The Conference, in considering its annual 
report to the co-operating bodies, unanimously agreed 
that while contribution to the war effort was the first 
duty and desire of every organisation, the need for 
vigilant attention to the purity of the atmosphere had 
by no means decreased since the outbreak of hostilities. 
The wasteful burning of fuel, and the detriment which 
pollution caused to the nation’s health were stressed as 
two aspects of the problem which must not be forgotten, 
particularly in war time. The Conference therefore 
urged all local authorities to do whatever lay in their 
power to maintain their activities in this direction. 
At the close of the meeting, Professor W. H. Roberts, 
M.Se., F.I.C., of Liverpool, was unanimously elected 
chairman, in succession to Alderman Adams, M.P., of 





Newcastle, who had held the office at these conferences 
for three years in succession. 





War DAMAGE TO ELECTRICITY SUPPLY UNDERTAKINGS. | 
—The Electricity Commissioners, Savoy-court, W.C.2, 
inform us that they have received inquiries from elec- 
tricity undertakers regarding the steps to be taken in | 
respect of property damaged by enemy action. The | 
Commissioners have forwarded to each of the electricity- | 
supply associations, for their information and any action | 
they may consider it desirable to take regarding the 
notification of the position to their constituent members, 
@ copy of the question asked by Mr. Pethick-Lawrence, 
M.P., in the House of Commons on March 19, and of the 
reply thereto by Captain Crookshank, M.P. Mr. Pethick- 
Lawrence asked the Financial Secretary of the Treasury 
what steps to claim compensation should be taken by 
persons whose property had suffered damage in the | 
British Isles in the course of enemy raids? To this, 
Captain Crookshank replied that claimants, under the 
Government’s compensation scheme for war damage to 
property, should make a claim on a form which can be 
obtained, in Great Britain, at the local Town Hall or 
the office of the local district valuer, Inland Revenue 
Department. In Northern Ireland, the form is obtainable 
from the office of the Commissioner of Valuation, Armagh 
House, Ormeau-street, Belfast. The form contains the 
necessary instructions for its completien. 





NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 


column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








ROYAL METEOROLOGICAL SocreTy.—Wednesday, 
June 19, 4.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. (i) “The Formation of Depressions of the 
Khamsin Type,”’ by Mr. M. G. Elfandy. (ii) ‘‘ Winder- 
mere Basin: Rainfall, Run-Off and Storage,’’ by Mr. 
W. N. McClean. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
A tion: Wednesday, June 19, 6.30 p.m., The 
College of Technology, Manchester. Lecture: ‘‘ Recent 
Developments in Air-Raid Precautions,”” by Mr. R. E. 
Bowles. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
—Thursday, June 20, 10.30 a.m., Grosvenor House, 
Park-lane, W.1. Ordinary General Meeting. (i) Report 
of the Council and Accounts of the Association. (ii) 
Various Notices of Motion. 











NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—Production in the Scottish steel 
trade is being maintained on a very high level. The 
Scottish shipyards have been working at high pressure 
and are getting well ahead with their programme. 
Structural engineers are busy and are pressing for 
deliveries to enable them to complete their contract. 
The demand for black and galvanised sheets continues, 
and all plant is running at full capacity. The raw 
material position remains satisfactory and the British 
Iron and Steel Federation has been successful in their 
efforts to maintain supplies. Prices are steady and are 
as follows :—Boiler plates, 131. 8s. per ton; ship plates, 
121. 10s. 6d. per ton ; sections, 121. 8s. per ton ; medium 
plates, 4 in. thick, weighing 6 Ib. or more per square 
foot, 141. per ton, and weighing under 6 Ib. but not less 
than 4°81 lb. per square foot, 141. 10s. per ton; black- 
steel sheets, No. 24 gauge, in 4-ton lots, 171. 10s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, in 
4-ton lots, 201. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been little change 
in the state of the West of Scotland malleable-iron trade 
during the past week and the amount of business on 
hand is keeping plant fully occupied. The demand 
for re-rolled steel bars continues. Supplies of semi- 
manufactured material have been received regularly 
and, added to the local production, the total tonnage 
is enabling the re-rollers to keep their mills running at 
full capacity. The following are the current quotations :— 
Crown bars, 141. 2s. 6d. per ton; No. 3 bars, 121. 10s. 
per ton; No. 4 bars, 121. 15s. per ton; and re-rolled 
steel bars (tested), in 4-ton lots, 141. 3s. per ton, all for 
home delivery. 

Scottish Pig-Iron Trade.—Active conditions are general 
in the Scottish pig-iron trade and production is being 
maintained at a high level. With adequate supplies of 
ore, all furnaces are able to give their maximum produc- 
tion, and deliveries to consumers are on a satisfactory 
basis. It is impossible, however, to accumulate any 
stocks. The following are to-day’s market prices :— 
Hematite, 61. 7s. 6d. per ton, and basic iron, 51. 48. 6d. per 
ton, both delivered at the steel works; foundry iron, 
No. 1, 5l. 15s. per ton, and No. 3, 51. 12s. 6d. per ton, both 
on trucks at makers’ yards. 








THE Roya. Society oF ARTS.—The temporary office 
of the Royal Society of Arts, at Buxted Park, Sussex, 
has now been vacated and all correspondence should 
be addressed to 6-8, John Adam-street, Adelphi, London, 
W.C.2. 





ANTI-GLARE SCHEMES FOR FouUNDRIES.—Regulations 


| under the Civil Defence Act, 1939, compel all works 


creating glare to screen this so that none is visible during 
black-out hours. Memoranda issued to all foundries in 
December, 1939, by the Ministry of Home Security, and, 
in April, 1940, by the British Cast Iron Research Associa- 
tion, gave the procedure to be adopted in securing 
approval of anti-glare schemes in order to obtain a 
Treasury grant towards the expenses incurred. All 
anti-glare schemes, on which Treasury grant is to be 
obtained, however, must be submitted for approval by 
July 31. Firms who have not yet decided upon the type 
of screening to adopt for preventing glare from the top 
of cupola furnaces may obtain guidance on this subject 
from a new publication now obtainable from the British 
Cast Iron Research Association, 21, St. Paul’s-square, 
Birmingham, 3, entitled ‘ Anti-Glare Equipment for 
Cupola Furnaces.”’ This is designated Special Publication 
No. 6, and the price is 2s. 6d., including postage. 
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(For Description, see Page 581.) 




















A GLOSSARY OF HIGHWAY- 
ENGINEERING TERMS. 


Drrine the past twenty years the great ce velopment 
which have taken place in the technique of road con 
struction have transformed the art of road-making 
into the science of highway engineering. These 
developments have necessarily increased the vocabu- 
lary of terms employed and have created a demand 
for a more strictly scientific terminology. The pre- 
paration of a British Standard Glossary of Highway 
Engineering Terms was authorised by the Public-Works 
Industry Committee of the British Standards Institu- 
tion on July 25, 1933, and, after more than six years 
of careful work, this publication, which is in the form 
of a cloth-bound volume of 77 pages, has now been 
issued. It constitutes a notable addition to the series 
of glossaries of technical terms published by the 


Institution. The object of the work is twofold; in| 


the first place, the aim has been to select a series of 
terms applicable to the various sections of highway 
engineering, and, in case of alternative terms, to 
ensure the adoption of the one favoured by general 
usage. The second aim has been to supply a definition 
of reasonable applicability for these terms. The Glossary 
is divided into eight sections, the first of which contains 
definitions of types of highways. The second deals 
with terms used in preliminary road-construction 
operations, the third with terms employed in connection 
with preparatory works, and the fourth with terms 
relating to road-surface construction. Definitions of 
terms connected with the various road-making mate 
rials, and their properties and tests, are given in section 
5, while sections 6 and 7 deal, respectively, with plant 
and machinery and with traffic terms. The eighth and 
last section contains definitions of miscellaneous items. 
The Glossary has been well thought out and the 
definitions given are, generally speaking, succinct | 
and to the point. In those cases in which alternatives 
(printed in smaller type) are given for a particular 
term, the letters Dep., are sometimes appended, signi- 
fying that the use of this term is deprecated by the 
compilers of the work. For example, the term recom- 
mended for the process or method of protecting new 
concrete from too rapid weathering or drying, to enable 





Fra. 1, GeNeRAL View or AsSEMBLY LINEs. 


























Fic. 2. Cruiser TANK UNDER TEST. 


it to develop its strength or quality, is “ curing”; | stone ” are also permissible, but the use of the words 
and the terms “ maturing” and “ hardening” are | “ road metal” is deprecated. 

added, but with the syllable Dep. Again, while “ maca-| Copies of the glossary, which is designated No. 892- 
dam ” is the term recommended for crushed or broken | 1940, may be obtained from the Publications Depart- 
stone of regular sizes below 3 in., for carriageway | ment of the British Standards Institution, 28, Victoria- 
construction, the terms “ broken stone” and “ road! street, London, S.W.1, price 5s. net, or 5s. 4d. post paid 
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Offices for Publication and Advertisements, 

35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of = readers to 
the address of 


the fact that the above is our to 
Offices, and that no connection exists between 


this Journal and other publications bearing some- 
what similar titles. 
TrLecrapuic f{‘ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 











For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies... sc... £398» 6 
Thick paper copies................ £3 3 0 


For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 
Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 
When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES, 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s, per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS, 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to — ry advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 























Middlesex. The Telephone 
Number of the _ Editorial 
Department is Hayes 1730, 


and that of the Publishing 

Department, Hayes 1723. The 

Bedford Street Offices are 

open on Fridays only, between 

10 a.m. and 5 p.m., for the dis- 

tribution of the current issue 
and for retail sales. 
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WAR IN THE MEDITERRANEAN. 


THE entry of Italy into the war was not unex- 
pected, for all the signs had pointed in that direction 
for many weeks ; neither was it particularly feared, 
for the military prowess of the Italians has proved 
on occasion to be. more of an embarrassment than 
a help to their allies on land, and at sea it has yet 
to be tested in a conflict with modern ships of war, 
and under conditions approaching even an equality 
of force. Mussolini has performed an immense 
work in the transformation that he has effected 
among a naturally indolent people, but it is doubtful, 
to say the least, whether he has succeeded in 
imposing upon them more than the veneer of solid- 
arity that accompanies a rigid uniformity of training, 
clothing and impressed opinion. The Italian with 
brains is as naturally an individualist as the super- 
educated German is a part in a vast machine, but 
the rank-and-file Italian is primarily a peasant, 
accustomed for centuries to defer to overlordship 
and not given to extravagant ambition. The Roman 
forces which conquered and garrisoned Britain were 
largely Gauls and Spaniards under Roman leader- 
ship. The knights who, under John de la Valette, 
fought so magnificently against the Turkish invaders 
of Malta, were of many nations, but they were not 
predominantly Italian; and, as has been pointed 
out so pungently by the Minister of Information, 
it was the French who played the most prominent 
part in freeing Italy from Austrian domination. 

The native genius of the Italian is of a different 
order, and it is this which renders the present 
situation so deplorable in the minds of all right 
thinking peoples. In the arts and sciences, in the 
production of so many things that are “lovely 
znd of good report,” Italy has been a worthy 
successor to the great civilising nations of the past; 
and the outstanding works of engineering that 
modern Italy has accomplished show how ably this 
tradition might have been. maintained under the 
wiser direction of a less warped mentality than that 





of her present de facto ruler. The names of Leonardo 
da Vinci, Galileo, Michael Angelo, Torricelli, Volta, 
and a host of others, down to the Marconi of our 
own day, testify to a native genius that, eventually, 
will surely rise superior to the distempers that 
Fascism has evolved. 

In the conception and execution of notable 
engineering works, the Italian temperament has 
shown to particular advantage, and the respect 
which these achievements have always commanded 
among British engineers must increase the regret 
that such ingenious and skilful practitioners must 
now be classed as “enemy aliens.” The great 
hydro-electric power schemes that were to make 
Italy less dependent upon foreign coal ; the systems 


of motor-roads, which considerably ante-dated 
the German Autobahnen; the draining of the 
Pontine Marshes; the remarkably progressive 


seaplanes designed for the Schneider Trophy con- 
tests, and the equally successful racing cars which 
conferred so much prestige on the Italian motor 
industry, represent peaks of engineering endeavour 
of which any country would have been justly 
proud. 

Modern naval architecture, into which they 
were initiated largely by British ship designers 
and marine engineers, is a study in which Italians 
have shown particular aptitude and marked origi- 
nality. It will be recalled that the warship-type 
subsequently known as the “‘ Dreadnought ” was 
first designed by Colonel Cuniberti, and that, in 
the ‘nineties, the success of the Varese class of 
cruisers led to the adoption of this design in various 
South American navies. In the vessels of their own 
fleet, the Italian naval architects had ample oppor- 
tunity to display their ingenuity in combining 
high speed and heavy armament on a moderate 
displacement ; although they were materially 
assisted by the fact that the ships did not need the 
large fuel stowage essential to British vessels. 
There has always been reason to suppose that this 
exuberant ingenuity was allowed rather too free 
a rein, and that the desire for spectacular speed 
has involved the sacrifice of other qualities of not 
less importance in a fighting ship, notably sea- 
keeping properties and structural strength; but 
there is no doubt that, in skilful and determined 
hands, the present Italian Navy could be a very 
effective force in favourable circumstances, and 
the recent broadcast warning by the B.B.C., not 
to make the mistake of underrating its potentialities, 
was justified on a consideration of paper strength 
and the possibility of a stiffening leaven of German 
officers. In submarines, the Italian Navy is 
particularly strong numerically. 

In recent years, Mussolini has attached great 
importance to strengthening the Italian Navy, not 
only by the building of new vessels, but also by 
extensive reconstructions of the older capital ships. 
It is evident, too, that the general speeding-up 
of all industrial activities, which has been so promi- 
nent a characteristic of the Fascist regime, has 
considerably accelerated the normal somewhat 
leisurely rate of Italian shipbuilding, although the 
actual completion dates have usually been much 
later than those provided for in the initial pro- 
grammes. Another factor which affects the military 
effectiveness of the fleet is the practice of running 
trials while the ship is still a long way from real 
completion. An interesting example was afforded 
in the descriptive volume recently published by the 
Odero-Terni-Orlando armament group, a notice of 
which appeared on page 564, ante. A photograph 
from the air of the 10,000-ton cruiser Zara on trials 
showed that she was minus the whole of her main 
armament, including not only the guns, but the 
turrets themselves. In such circumstances, it 
is not difficult to attain remarkable trial speeds, 
but the assumption is reasonable that another year, 
at least, would be required before the vessel could 
be regarded as an efficient fighting unit, fit to take 
part in any combined naval operations. A number 
of other ships of various types are shown, in the 
same publication, in an equally unready state while 
running trials; and, indeed, the knowledge that 
this is a common practice in Italian shipyards is 
a recognised difficulty in comparing the recorded 
performances of Italian and British ships. It may 
be assumed, therefore, that the flamboyant oration 
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with which Mussolini celebrated the trial trip of the | «‘ Fluid-Filling Media for Electrical Apparatus,” by 
battleship Vittorio Veneto, a few months ago, does | Mr. F. Meyer, which was to have been read on 
not necessarily indicate that this vessel is in a fit} November 23, 1939. The meeting did not take 
state to engage the Allied battle fleet now in the) place, but the paper was issued and written com- 
Mediterranean. The name-ship of the same class,| munications were invited. The result is to be found 
the Littorio, may be in service, as her construction | in a recent issue of the Journal, which contains an 
was understood to be rather more advanced ; but | informative and valuable written discussion. 
the general indications are that the main strength| Ag jts title implies, the paper deals mainly with 
of the Italian fleet is still in the four ships of the | transformer and switch oils. The chlorinated com- 
Conte di Cavour class, approximately contemporary | pounds, which are now being considered owing to 
with the British Queen Elizabeth class, but exten-| their non-inflammable qualities, are also discussed, 
sively reconstructed in recent years. ‘and some mention is made of oils for electrical 
For many years, however, the main idea in| condensers. It was suggested by Mr. A. D. Con- 
Italian naval strategy has been the employment of | stable, in the course of the discussion, that water 
mosquito craft in large numbers. First, torpedo | aigo might have been included, as this “ fluid- 
boats, then destroyers, and now submarines have | filling medium ” is already being used in switch- 
been built in a proportion only paralleled by the | gear; and that its employment may well extend in 
practice obtaining in the French Navy. A glance at) the near future. especially if the fire risk, of which 
the map shows that this policy has much to com-| good deal has lately been heard, becomes more 
mend it when the purpose is merely to guard the | noticeable. Quite apart from the fact, however, 
passage between Sicily and the African mainland, | that this would have led Mr. Meyer into fields 
or to harass normal traffic in the Adriatic and the | which, we should imagine, he does not wish to 
Tyrrhenian Sea; but Italy's transport problems | explore, it may be pointed out that, if oil is to be 
have been increased to a serious extent by recent excluded, air is a better fluid-filling medium than 
colonial expansion in Libya and by the conquest of | water, since there is little doubt that the modern 
Abyssinia. There are now large forces to be main- | development of the air-blast circuit breaker points 
tained in North Africa, Abyssinia and Somaliland,| the way to the real cure of the fire risk; that 
and in the Dodecanese Islands ; and, granting the | cure is not to use oil at all. Actually, as we have 
possibility of supplying a certain amount of urgent | pointed out on more than one occasion, the water 


war material by air, it is evident that any large 
quantity of stores must proceed by sea if at all, 
and by routes which are extremely vulnerable. Our 
own communications are equally exposed to attack 
in the narrow waters between Sicily and Tunis, 
but no doubt appears to be entertained in British 
naval circles of the ability of the Allied fleets to| 
prevent a complete closure of this passage. 

Much has been written in the past week on| 
the theme of “the stab in the back.” Certainly, 
the history of mediwval Italy suggests that the 
practice, if not indigenous, has flourished there to 
an unusual extent; and it was an Italian, the 
reminiscent goldsmith, Benvenuto Cellini, who even 
boasted in his Autobiography of the “ admirable 
address * with which he stuck a dagger in the nape 
of his unsuspecting enemy's neck. We cannot 
agree, however, that Mussolini has shown an equal 
virtuosity. Like Cellini, he has done good works 
in his day, some of which will live in history. He 
has shown an appreciation of the possibilities of 
applied science that might have secured him a 
place among the great benefactors of humanity, had 
he persevered in the pursuit of peaceful ends. But 
he has been blinded by visions of power for the sake | 
of power, and it will take all the genius of Italian | 
science and industry to restore the good repute | 
which they have earned in the past, and which he | 


has wantonly cast away. 
| 








} 
— | 


FLUID-FILLING MEDIA FOR 
ELECTRICAL APPARATUS. 


Tue outbreak of war necessitated a revision of 


circuit breaker has been thoroughly investigated 
in this country, but has been discarded owing to 
its limitations for use at really high voltages. 

There is no doubt that the quality of transformer 
and switch oils has been greatly improved during 
the past thirty years, a result which is not a little 
due to the work of the British Standards Insti- 
tution, as reflected in the gradually-increasing 
rigidity of the specifications which have been 
issued from time to time. Perhaps unfortunately 
in some ways, however, the original classification 
adopted was based on a determination of sludge 
values taken by a method far removed from ser- 
vice conditions. Moreover, as the transformer 
manufacturers demanded as low a sludge value 
as possible, the criterion of a good transformer oil 
became a low sludge value, to the neglect of other 
properties. The result is that, as so often happens, 
in curing one fault another has arisen; and 
modern transformer oils tend to develop acidity 
rather than sludge. In this connection, Mr. 
Meyer particularly criticised the Michie test, the 
use of which in determining the suitability of an oil 
for employment in a transformer was, he said, 
difficult to see, since it did not measure anything in 
relation to service conditions and was not a true 
ageing test by acceleration. 

That there is considerable justification for these 
observations is shown by the remarks of Mr. D. M. 
Onslow, of the British Electrical and Allied Manu- 
facturers’ Association. This body, he pointed out, 
had realised that, as the result of the march of 
time, the original Michie sludge test required to be 
modified and supplemented. It had, therefore, been 





of a good oil was still shown by the high-temperature 
test. 

Mr. Onslow also mentioned that it had been 
tentatively qagreed to keep the temperature at 
150 deg. C. for acceptance tests, and to recommend 
the inclusion of an acidity test after sludging. 
This test would have a limit for acid value of 
2-5 mg. of caustic potash per gram and would 
thus eliminate high-acidity oils. The proposed limit 
of acidity for oil as delivered would be 0-02 mg. 
of caustic potash per gramme instead of 0-2 mg. as 
at present. This limit for acid value, however, was 
described by Mr. Meyer as not helpful, many oils 
which conformed to this requirement being now 
available. Less highly-refined oils, with sludge 
values of 0-3 and less, compared with the zero sludge 
value of 50 per cent. of the oil now used in trans- 
formers, had been produced on a small scale with a 
developed acidity as low as 1 mg. of caustic potash 
per gramme. He suggested, therefore, that 1-5 mg. 
instead of 2-5 mg. of caustic potash per gramme 
should be adopted, giving a concession to the oil 
suppliers on the one hand and satisfying the 
requirements of the engineer on the other. Even 
the figure suggested by Mr. Onslow does something, 
however, to counter the danger of the development 
of acidity in oils, which, according to Mr. Meyer, 
is as menacing as the old danger of high sludge 
values. It may well be that, in the light of modern 
experience, the highly-refined oils of practically 
zero sludge value, which are employed so widely 
to-day, will be discarded and their place taken by 
an oil of a moderate degree of refinement, but low 
developed acidity. 

It seems clear, therefore, that the present British 
Standard specification dealing with insulating oils 
for electrical purposes requires amendment in the 
light of modern knowledge, and that this amend- 
ment should be undertaken in more than one direc- 
tion. In the first place, the sludge test bears no 
relation to service conditions, unless a relationship 
between deposit at 150 deg. C, and at, say, 110 deg. 
C., is established. The remedy is either to determine 
this relationship, substitute a sludge test at 110 deg. 
C. for a longer period than at present or substitute 
a sludge test at 110 deg. C. for the same period at 
150 deg. C. and reduce the specification limit. 
In the second place, the specification contains no 
mention of acidity developed after ageing. The 
remedy is, of course, to measure and specify a 
limit for the developed acidity after the sludge 
test. It would also seem that the scope of any 
revised specification should be narrower than that of 
the present document. As its title implies, it was 
originally intended to cover all insulating oils 
other than those used in cables. Mr. P. R. Coursey 
has pointed out, however, that the requirements 
laid down in the specification do not lead to the 
production of oils which are necessarily suitable 
for all electrical uses ; the sludge value of an oil, 
indeed, is no criterion of its suitability for certain 
purposes. Moreover, the specification has, un- 
doubtedly, led to over-refining. There are, however, 


the sessional arrangements of most of the engin-| carrying out investigations on transformer oils|many applications where over-refined oils give 
eering societies, as, apart from other reasons, it was | with a view to recommending those which would | only a poor electrical performance. It might be 
felt to be unwise to encourage the assembly of any | have less tendency to acid formation than the | better that, in future, two specifications should be 
large number of people in one place. The decision | present grades, without sacrificing sludge value. | issued, one dealing with oils which are mainly used 
to cancel the meetings that had been arranged,| Many hundreds of tests had been carried out on | for cooling purposes, as in transformers, and the 
however, deprived the authors, whose papers had | oils drawn from various sources and with different | other with oils which are principally employed 
been selected for reading in the latter part of the | degrees of refinement, in order to determine the | because of their insulating properties. In the 
year of the benefit of oral discussion. To alleviate | most suitable limits of sludge and acidity for inclu- | first case, the stability of the oil at elevated tem- 
that drawback, the Institution of Electrical Engi-| sion in a revised specification and to develop the | peratures is important. In the second, the stability 


neers adopted the wise course of issuing the papers | 


best method of test of acidity after sludging. The | 


of the material under high electrical stress is far 


to members on or about the date on which, in more | question of reducing the temperature in the sludge | more worthy of attention. 


<a 


normal times, they would have been read and of | test had also been given attention, and tests had 
inviting written criticism, for eventual publication | been made at five temperatures between 100 deg. C. 
in the Journal. Though it was recognised that this | and 150 deg. C. for periods of between 45 hours 
was as satisfactory a method as could be devised | and 1,000 hours, and with different rates of air flow. | 
to deal with a difficult situation, there were some | The results showed that the rate of sludging of | HUDSON BEARE. 

who felt that it was only the best way of dealing | two oils varied both with the temperature and the, As we go to press we learn with regret of the 
with a bad job. Oral and written discussion are | time. Sometimes, for instance, an oil might give | death, at the age of eighty-one, of Professor Sir T. 
two different things, and there is more than one /a better or worse result at the lower temperature | Hudson Beare, who had been Regius Professor of 
reason why the former is more attractive. This|than at the higher temperature. With certain| Engineering, Edinburgh University, since 1901. 
point of view received some support from the fact | oils, the difference in the tendency to sludge, | Sir Thomas, who was born in Australia, held the 
that communications upon which written discussion | which was shown up readily in the high-temperature | Chair of Engineering in University College, London, 
is invited have long been published in the Journal | test, did not develop in the low-temperature test, | from 1889 to 1901. He was widely known and 
and often have not received much attention. The | except as the result of a sludging period which | had much influence on engineering education. We 
experiment has been a success. The programme for | would be far too long for general routine practice.| hope to give a full account of his career in our 
the first part of the session included a paper on! At the same time, the low acid-forming tendency | next issue. 








THE LATE PROFESSOR SIR T. 
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NOTES. 


AmaTEUR MopEL MAKERS AND THE WAR EFFORT. 


An appeal has been made by the Board of Educa- 
tion to amateur model makers requesting them to 
offer their services to the nearest technical school or 
college, so that they may assist, in the evenings and 
at week-ends, in producing gauges and components 
for the armaments industry. This is a corollary 
to the appeal made recently to the technical institu- 
tions themselves to allow their workshops to be used 
for this purpose. It is understood that over 100 
such institutions have already responded and 
that one has already made gauges of a value amount- 
ing to 1,000/. In calling the attention of a useful body 
of men to this need for their services, the Board 
points out that the training for which technical 
colleges have been primarly instituted, and even 
the production of war material on which some of 
them have been engaged during the past nine 
months, does not occupy the plant available for the 
whole of the twenty-four hours. Moreover, some 
of this plant, which is specially suitable for making 
tools, gauges and jigs, is not required for training. 
To utilise it to the full, however, an adequate 
supply of suitable labour is necessary and as this 
cannot be drawn from industry, it has been hitherto 
supplied by using the staffs of the colleges and 
schools and trainees. In some districts, however, 
these categories of workers by themselves will 
not be sufficient to keep the machines continuously 
at work for full time and nothing less than this 
can satisfy the consciences of anyone concerned 
with these institutions. Many model makers can, 
therefore, find a suitable outlet for their energies 
at the present time and thus make a valuable 
contribution to the national effort. It is pointed 
out, with justice, that the production of gauges, 
in particular, requires skill, patience, resourcefulness 
and sometimes originality, and that these qualities 
are possessed by many of the expert amateurs who 
maintain the high standard of model making in 
this country. Applications for employment should 
be made to the nearest technical school or college 
and arrangements will be made, if necessary, for 
payment on an equitable basis. 





Liuitina Home TRADE. 


In furtherance of the policy of limiting the home 
consumption of goods that can be dispensed with, 
the Board of Trade made an Order, on Thursday, 
June 6, prohibiting the purchase of certain classes 
of machinery except under licence. The greater 
part of the articles included are of a domestic rather 
than an industrial character, perhaps the most 
important being vacuum cleaners, refrigerators 
and other domestic electrical appliances. Fans with 
motors not exceeding ,, h.p. are also included, as 
are certain categories of laundry machinery. The 
manufacture of such articles absorbs a good deal 
of skilled labour, and consumes not inconsiderable 
quantities of steel and other metals. The object 
of the Order is to release both this labour and 
this material for the production of munitions. 
The restriction will mean that only essential renewals 
of plant will be permitted. In addition, the distri- 
bution of numerous categories of fancy goods, in 
the manufacture of which engineering also plays a 
part, has been curtailed, and this, also, should help 
to bring about that drastic restriction of home civilian 
consumption so necessary at the present time. 
As Sir Andrew Duncan recently pointed out, 
this restriction will enable the materials available 
to be used firstly on the production of munitions 
and, secondly, what is hardly less important, on the 
maintenance and increase of our export trade. 
Most of the articles included in the new schedule of 
restrictions are now covered by the Price of Goods 
Act, and curtailment of supplies, therefore, should 
not result in any unreasonable increases of price. 


Wark DaMaGE TO PROPERTY. 











Mr. Justice Simonds is the chairman, has been 
appointed to assess, for the purposes of this scheme, 
the amount of the loss of, or damage to, property 
arising in Great Britain and Northern Ireland as a 
direct result of attack by the enemy from the air 
or from the sea, or from counter action taken against 
such attack. Property means real and personal 
property within Great Britain and Northern Ireland, 
the principal exceptions being property and goods 
which are insurable under the War Risks Insurance 
Act, 1939, and property belonging to local authori- 
ties and public-utility undertakings. The Board 
will be instructed that claims for compensation are 
to be limited to those for loss or damage to property 
directly caused by hostile aircraft ; by any aircraft 
engaging the same; by any missile, gas or liquid 
discharged from such aircraft (whether hostile or 
not); from guns engaging such hostile aircraft ; from 
hostile guns or guns fired by the Armed Forces of 
the Crown, whether on shore, on ships or in the air, 
at an enemy objective ; by the concussion from the 
discharge of such guns ; by aircraft (including any- 
thing discharged therefrom) and guns of the Armed 
Forces of the Crown engaged in counteraction against 
an imagined attack by an enemy in any form ; by 
the explosion (wheresoever occurring) of mines, 
torpedoes or depth charges, laid, launched or 
dropped at sea ; or by measures taken under proper 
authority to avoid the spreading of the consequences 
of damage directly due to any of these causes. The 
scheme, however, extends to physical damage to 
property and not to consequences such as loss of 
profits and cost of providing alternative accommo- 
dation. Although, as has been said, compensation 
will not be payable until after the war when the rate 
can be determined, advances to replace essential 
house furniture will be made where the total annual 
income of the applicants household does not exceed 
4001. and to replace clothing where the total income 
of the applicant does not exceed 4001. or 2501, 
depending on whether or not there are depen- 
dents. 
WasTE on AIR SERVICES. 


Although money must be spent freely in war-time 
on essential services, there is no excuse for it to 
be wasted. A great responsibility, therefore, rests 
on Government officials to ensure that squandering 
does not take place either through lack of know- 
ledge, inadequate supervision or mere carelessness. 
That such care is not always exercised is shown by 
two examples from the recently issued fifth report 
of the Select Committee on National Expenditure. 
The first relates to the acquisition of land in Scotland 
adjoining an aerodrome, the intention being to use 
it as a repair depot. This land consisted of an 
undrained bog, with a covering of peat 7 ft. deep 
lying on clay. In spite of the obvious fact that it 
could hardly have been less suitable for the purpose 
required, the sum of 26,637/. was paid for the 
site and about 278,000/. was spent on development 
before the project was abandoned. In the Com- 
mittee’s view, not less than 250,000/. was wasted on 
this venture, while a further 160,000/. was spent on 
sheds, drainage and other matters connected with 
the aerodrome site itself. Air Ministry representa- 
tives emphasised that the decision to abandon the 
site was a matter of policy, and was not influenced by 
the difficulties experienced. The Committee accepted 
this evidence, but were unable to agree that the 
land had been converted into a good factory site, 
having seen for themselves its water-logged condi- 
tion. There is, the report adds, “real ground for 
criticism ”’ in this episode, for, in the choice of the 
site, economy seems to have been entirely disre- 
garded. A further instance of extravagance and 
lack of knowledge is afforded by the purchase of an 
aerodrome site in Kent under what is described as 
‘a careless and haphazard system.” To be on the 
safe side, a lands officer of the Air Ministry made 
|a rough and excessive estimate, apparently holding 
| that the difference between an extravagant estimate 
and a lower price ultimately paid is a saving. 





At the end of last year the Government published | Actually, of course, such a practice leads to undesir- 


a scheme for the assessment of damage caused by | able over-budgeting. 
the war and undertook that the compensation pay-| 43 acres of fruit trees at 9,460/. 


The same officer valued 
He had never 


able should be on the highest scale possible at the| been concerned in buying, selling or valuing an 
end of hostilities in the light of the country’s | orchard ; nevertheless, he did not see fit to ask 


financial circumstances at that time. 


It is now| for local advice. Compared with these instances 


announced that a Compensation Board, of which! of waste, the case of a payment of 1,500/. for a crop 





of turnips, which were pilfered before they were deli- 
vered, assumes comparative insignificance, although 
the Committee could not view the incident “ with 
the complacency with which it appears to have 
been regarded by those concerned.” 


. 
CoMPARATIVE TELEPHONE DEVELOPMENT OF THE 
WorLp. 


The American Telephone and Telegraph Company 
have recently issued some interesting statistics 
showing the comparative telephone development in 
the principal countries of the world. Information 
showing the total number of stations is given, as 
well as the number of stations per 100 of population 
and the average compound rate of growth. It 
appears that the United States leads the world with 
19,543,401 telephones, Germany being a bad second 
with 3,623,697, and Great Britain and Northern 
Ireland a good third with 3,029,456. The total 
number of telephones in the British Commonwealth 
is, however, 5,590,000, in which the above figure 
is included and of which Canada accounts for 
1,322,794. Other countries with over 1,000,000 
telephones are France with 1,552,618, and Japan 
with 1,304,693, while Russia has 950,000, Sweden 
738,698, and Italy 600,501. The total number of 
telephones in the world is given as -39,245,069. 
All these figures relate to 1938. The United States 
also heads the list with 15-1 telephones per 100 
of population, followed by New Zealand and Canada 
with 11-9 each. The number of telephones in 
New Zealand is 192,020. In Denmark, which has 
425,951 telephones, the figure is 11-3, while 
Switzerland has 10-3, Australia 8-7, and Norway 
7-6. It is interesting to note that Great Britain, 
with 6-4 leads Germany with 5-3, while France 
has 3-7 and Russia only 0-41. The world 
figure is 1-79. As regards the rate of growth 
during the past ten years, however, Russia has 
an annual rate of no less than 13-3 per cent., and 
the number of telephones has increased by 265-3 
per cent. since 1928. It is followed by Brazil 
with 8-4 per cent. The figure for Great Britain 
is 6-4 per cent., and for France 5-8 per cent. Data 
are not given for Germany. The world figure 
for 1938 is 2-4 per cent., but without the United 
States it is 4-7 per cent., which would seem to 
indicate that saturation is being approached in the 
latter country. 


Som Eroston tn SOUTHERN RHODESIA. 


In a report of a Commission which was appointed 
recently to inquire into the preservation of the 
natural resources of Southern Rhodesia, considerable 
space is devoted to the subject of soil erosion in a 
way which illustrates that civilisation brings its 
own problems in its train. Prior to the advent 
of the European settler, it is pointed out, the 
native was largely a hunter and a_pastoralist. 
Inter-tribal warfare did not encourage the produc- 
tion of crops for disposal to others, and the limited 
needs of the small communities were met by the 
cultivation of isolated patches of land. Under these 
conditions, there was little or no erosion. At 
present, however, especially in places near markets, 
the native grows crops for sale, with the results 
that extensive areas have been broken up, thus 
increasing the run-off from rainfall and the conse- 
quent erosion of the soil. This state of affairs is 
exacerbated by the fact that the native is rarely 
alive to the importance of conserving the soil, 
with the result that erosion is increasing at a 
serious rate. In fact, up to the end of 1937, 16 per 
cent. of the total arable land in the reserves had 
been destroyed in this way, and in the previous 
eight years erosion damage, in terms of area, had 
increased by 60 per cent. To counteract this 
destruction, a scheme for soil conservation was 
adopted for native reserves in 1936 and is now 
proceeding under a Soil Conservation Officer in ten 
different areas. Up to the end of 1938, a total of 
1,141,729 yards of contour ridges had been con- 
structed, 34,004 yards of storm drains had been 
dug, and 16,087 acres of arable land had been 
protected. A great deal more, however, remains 
to be done, as will be appreciated when it is stated 
that there are about 4,000,000 acres in the reserves 
where erosion control work in the form of contour 
ridging is urgent. 
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EXPORT TRADE TO SOUTH 
AMERICA. 


Srnce the publication of the article on “ The 
Markets of Latin America” in Enatngrertne of 


duction in agriculture, mining and other lines. 
Even in Argentina, where there is exchange 
preference for British goods, and where, before the 


May 17, it has been announced that the total| war, Britain led as a supplier, the United States 
number of export groups formed in connection with | now takes first place, and Britain the second. 
the British Government’s drive to increase this| During the first quarter of 1939, British goods 
country’s foreign trade is now well over 100.| represented 21-2 per cent. of Argentina’s total 


Within three months of its formation, the new 
Export Council had already managed to show good 
results, the export figures for April having been 
excellent from every point of view, and the pro- 
gressive deterioration in the balance of trade having 
been checked. In the automotive-vehicles industry 
and the Sheffield trade, for example, trends indicate 
a swing from German to British trade by many 
overseas buyers, particularly those of South America. 

At the same time, it must not be supposed that 
the export problem is yet near solution. 


In the 


imports; in the last quarter of that year, the 
|impact of war reduced this percentage to 15-9; 
but in January-March, 1940, the proportion had 
recovered to 20-9 per cent. On the other hand, the 
proportion of Argentina’s imports represented by 
| United States goods, which rose from 14-8 per cent. 
| in the first quarter of 1939 to 21-9 per cent. in the 
| last quarter, increased further in January-March, 
| 1940, to 26-7 per cent. Before the war, some 
| perturbation was caused in British circles trading 
with Argentina by the conclusion of a barter agree- 


first place, exporters are likely to be faced with | ment between that country and Germany, whereby 
fresh difficulties, now that the war has entered on a| the latter undertook to deliver, within a period of 
more intense phase. The whole energies of the new | about two years, 900 railway wagons, 40 sleeping 
Government will be bent on securing immediate | cars and 64 locomotives for the Argentine State 
equipment for the fighting forces, which is the most Railways in return for Argentine wheat, wool, etc., 
urgent need, and which led to the passing, on May 22, | valued in all at about 1,000,000/. sterling ; but, 
of the Emergency Powers Defence Act. Secondly,|in December last, the German Government was 
the extension of German occupation to the Scandi-| obliged to advise the Argentine authorities that 
navian and Low Countries, and the consequent | they would be unable to complete this agreement. 
application to them of the sea blockade, cuts off| Argentina has punctilious regard for maintaining 
further important markets for neutral suppliers, | its credit abroad which, as with all debtor countries, 
including the Republics of South America. This|is directly dependent upon the preservation of 
automatically reduces the purchasing power of | equilibrium in the international balance of payments. 
South America; and the extent to which such| Therefore, following upon an adverse merchandise 
countries can purchase British manufactures depends | trade balance in 1938 of some 60 million pesos, 
TABLE I.—Imports oF ENGINEERING PRODUCTS INTO ARGENTINA. 


Volume in Metric Tons Tariff Value in Pesos 


1939 1938 1939. 1938. 
Fuel and lubricants 5,031,000 4,967,000 231,299,000 229,047,000 
Machinery and vehicles 157,000 | 269,000 i 131,714,000 226,747,000 
[ron and manufactures 693,000 | 661,000 121,824,000 129,550,000 
Other metals and manufactures | 110,000 98,000 64,354,000 64,965,000 
| lst Quarter. ist Quarter. | lst Quarter. ist Quarter. 

1940. 1939 | 1940. 1939. 
Fuel and lubricants 1,049,000 | 1,181,000 1| 47,224,000 53,647,000 
Machinery and vehicles 45,300 | 41,500 34,949,000 32,881,000 
Iron and manufactures 189,800 230,500 30,581,000 37,422,000 
Other metals and manufactures 40,100 | 26,500 18,693,000 15,664,000 


correspondingly upon the extent to which the British | successful efforts were made—through the import 
Empire and its Allies can replace the German Reich | permit system—to redress this position in 1939, 
and the areas now under German control as a|that year closing with the enormous favourable 
market for South American products. In short, | balance of some 232 million pesos, or approximately 
the outlook for Britain’s export drive is dependent | 13,640,000/. sterling. Likewise, over the first three 


| with 435,822 in 1930. 
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6,000,000/. sterling) upon various road-building 
plans. At the beginning of 1939, there were 405,743 
motor vehicles in service in Argentina, compared 
Owing to the economic crisis, 
imports fell off sharply in 1931 and the years 
immediately following, and arrivals were again 
reduced in 1939; but it is said that the country’s 
transport requirements now call for 100,000 motor 
vehicles to be imported each year during the next 
five years. In this connection, the United States 
Commercial Attaché in Buenos Aires reports that, 
owing to the quota system imposed during 1939 on 
Argentine imports of American motor vehicles, 
arrivals of passenger cars in the Argentine market 
last year declined to 19,721, from 41,432 in 1938. 
The United States continued as leading supplier, 
but its share of the market dropped from 89 per 
cent. in 1938 to 71 per cent. in 1939. Argentine 
imports of European cars in 1939, however, reached 
5,767, against 4,597 in 1938, Britain registering the 
outstanding gain and accounting for 2,789 cars in 
1939 against 427 in 1938. The report added that 
the outlook for the sale of passenger cars in Argen- 
tina was considered to be encouraging, that there 
were strong indications that Argentina would be able 
to absorb far more automobiles than would be 
covered by the present dollar exchange quota, and 
that, because of the notable rise in Argentine exports 
to the United States, the Argentine authorities might 
be influenced to grant another supplemental quota 
for the importation of American 1940 models. 
Increased American competition in the Argentine 
market is also felt in such lines as wire, tinplates, 
coal and cement. Imports of cement, however, 
have been much reduced, due to the remarkable 
expansion in the Argentine cement industry, which 
in 1939 produced 1,234,000 metric tons, compared 
with only 659,000 tons in 1935. The electric-power 
industry in Argentina is also progressing, an official 
report issued in May last, stating that there were 
937 electricity undertakings working in the Republic 
on December 31, 1938, compared with 915 at the 
end of 1937. The amount of power supplied in 
1938 was 1,927 million kWh, and the sum realised 
by sales totalled 233,295,000 pesos (say, 15,000,000/. 
sterling), these figures exceeding those for 1937 by 
7-1 per cent. and 6-1 per cent., respectively. 
Conditions in Uruguay are fundamentally sound, 
the policy of balancing imports against exports 
through monthly exchange quotas being followed. 


| As in Argentina, a recent feature has been the 


basically upon the course of the European war, its | months of 1940, the favourable balance was 81 mil-| 
repercussions upon the purchasing power of neutral | lion pesos, compared with 67 millions in the first | 


markets for British goods, and the capacity of | quarter of 1939. This has been achieved despite 
British manufacturers to deliver them. |much larger increases shown in import prices in 

With every week that passes, it is becoming | comparison with export prices, which oblige Argen- 
increasingly clear that, while British trade with | tina to deliver a greater quantity of its produce in 
South America is recovering from the first effects | order to acquire the same amount of manufactured 
of the war, the United States is by far the chief | goods. Actually, during the first quarter of 1940, 
competitor, assisted by geographical proximity to | compared with the like period of 1939, Argentina’s 
Latin America and by the absence of transport and | aggregate imports were lower in volume by 5-2 per 
other difficulties which unavoidably beset European | cent., but higher in market value by 33-3 per cent. ; 





trade. United States exports of industrial machi- 
nery to Latin America in 1939 were valued at about 
65,000,000 dols., of which Venezuela took about 
17 per cent.; Brazil, 13-5 per cent.; Mexico, 
Ll per cent. ; Argentina, 12 per cent. ; and Colom- 
bia, 10 per cent. Of the total figure mentioned, 
mining, well and pumping equipment represented 
39-5 per cent. ; construction nd conveying machi- 
nery, 13-3 per cent. ; power-generating machinery, 
9-6 per cent. ; metal-working machinery, 3-7 per 
cent.; textile machinery, 3-3 per cent.; and 
miscellaneous machinery, 30-6 per cent. Tractors 
and accessories were the most important type of 
farm machinery shipped. More recent statistics 
show that, since the outbreak of the European war, 
United States trade with Latin America has assumed 
abnormal proportions. Over the first six months 
of the present war, American shipments of machinery 
and vehicles to Latin America amounted to over 
114 million dols., compared with about 90 million 
dols. in the corresponding period of 1938-39—a rise 
of 27 per cent. 


~? 


and, whereas exports increased in volume by 17-8 
| per cent., the increase in value was 31-2 per cent. 
| Imports of engineering and allied goods into Argen- 
| tina are compared in Table I, herewith. During 
1939, Argentina bought more raw materials and 
| unfinished products, and fewer manufactured articles, 
arrivals of machinery and vehicles, for example, 
having fallen by 41 per cent. in value. During the 
first quarter of 1940, however, there was an appre- 
ciable increase in arrivals of metals other than iron, 
as well as in machinery and vehicles, this being pro- 
| bably connected with the recent successful efforts 
of the British motor industry to increase substan- 
| tially the sales of automobiles, etc., to South 
America. 

The British automobile engineering industry is 
| undoubtedly presented with a good opportunity to 
| market its products in Argentina, as a result of the 
| enormous expansion and improvement in highways 
| in the Republic over the past year or two. During 
1940 alone, the Argentine National Roads Board is 














expansion in sales of British motor vehicles. Other 
British imports include iron and steel manufactured 
goods, non-ferrous metals and tinplate, and machi- 
nery and spares; while recent exchange quotas 
granted to the United States mainly cover imports 
of agricultural and industrial machinery and spares. 
With regard to the contract awarded early in 1937 
to a German combine for the harnessing of the 


| waters of the Rio Negro in order to produce suffi- 


cient electric light and power for the whole Republic, 
which contract remains uncompleted, the position is 
obscure ; although work has proceeded normally 
until recently, some dislocation is expected owing to 
the hostilities in Europe. It is understood that the 
Uruguayan Government is making strong efforts to 
obtain delivery of the remaining machinery from 
Germany, although the result is obviously problema- 
tical in present circumstances. 

Following the earthquake disaster in Chile in 
January, 1939, that country adopted a programme 
involving the expenditure of 2,500 million pesos (say, 
25,000,000/. sterling) for reconstruction purposes, 
as well as general development of national resources. 
Normally, this would have meant increased pur- 
chases of iron and steel and other structural ma- 
terials from abroad, but, owing to war-time diffi- 
culties in importing goods from Europe, it is note- 
worthy that the important national manufacturing 
industries have continued to show considerable 
expansion. The values of Chile’s imports of the 
main engineering products in. 1939 compare as 
follows with those in 1938, given in parentheses : 
machinery, tools, electrical material, etc., 56,369,600 
pesos of 6d. gold (64,990,600 pesos); iron, steel 
and other metals and manufactures, 51,781,200 
pesos (56,625,600 pesos); and transport material, 
40,786,400 pesos (84,845,000 pesos). Similar statis- 


Much of this increased flow was|expected to spend some 97 million pesos (over | tics for the first two months of 1940 were as follows : 
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machinery, tools, electrical material, etc., 8,050,500 | to market vehicles of low petrol consumption. Last 
pesos (against 9,450,100 pesos in the first two} year Brazil imported 11,896 motor cars and 9,812 
months of 1939); iron, steel and other metals and | motor lorries, the bulk of which were American. 
manufactures, 9,716,300 pesos (8,614,000 pesos);| It must be emphasised that neutral countries, 
and transport material, 7,712,300 pesos (8,902,000| particularly the United States, have taken full 
pesos). An important part of these imports was | advantage of the present difficulties of the Allies, 
formerly supplied by Germany under “ compensa- | especially as they are not handicapped by a price- 
tion’ arrangements, and it will be noted that the | ruling clause and are able to guarantee delivery dates. 
declining tendency in 1939, compared with 1938,| Brazilian importers are anxious to obtain British 
was checked in the first two months of 1940 in| goods, especially iron ‘and steel manufactures, cars, 


the case of machinery, as well as transport material, 
while metals and manufactures this year show an | 
increase. It is probable, however, that the greater | 
part of these orders has been diverted to the United | 
States, whose trade figures with Chile have recently 
shown a considerable increase, and should expand 
further if the present proposed credit to Chile by 
the Export-Import Bank of Washington even- 
tuates. The outlook for British trade with Chile, 
however, is now much better than for some time 
past, the prolonged stringency in sterling having 
disappeared in March, 1940, following upon impor- 
tant British purchases of Chilean products, so that, 
reciprocally, the sypply of sterling to pay for 
imports from Britain is now plentiful. Chile’s 
future depends much upon copper, which represents 
about 50 per cent. of exports by value, and it is 
thought that there is bound to be an upswing in 
copper if the European war should be. prolonged. 
Peru’s productivity and overseas trade is active, 
and, exceptionally in South America, there is no 
exchange or import control. There is moderate 
optimism in the general outlook, and prospects for 
the continued sale of engineering goods appear 
good by reason of the active pursuit by the Govern- 
ment of the programme of public works, particularly 
transport and irrigation undertakings. The United 
States continues to predominate as the supplier to 
Peru of machinery and vehicles, electrical equip- 
ment, metals, etc., but negotiations are proceeding 
to widen the market for British goods in reciproca- 
tion for Britain’s war-time purchases of Peruvian | 





cotton and sugar. 

Brazil is steadily following a long-term policy of 
improving transport facilities to foster agricultural 
and mining production, as well as of developing 
national manufacturing industries. For this reason 
the country is, and should continue to be, a good | 
market for railway material, automotive vehicles, 
and general engineering and electrical equipment. 
The Five-Year Development Plan includes the 
establishment of a national iron and steel industry ; | 
but recent negotiations for the investment of 
35,000,000 dols. by an important American concern, 
for inaugurating this industry in Brazil, have been 
suspended, due partly to the difficulty of obtaining 
adequate skilled labour. Nevertheless, the Brazilian 
Government intends to proceed with the scheme, 
side by side with the development of the national | 
coal industry, although the construction and instal- | 
lation of the relative factories may take at least | 





five years to complete. Brazil is an outstandingly | 
important market for foreign railway material and | 
rolling stock, imports of the chief items in this | 
category in 1939 (expressed in £ gold) comparing | 
as follows with those in 1938, given in parentheses : 
rails, fishplates and accessories, 588,000/. (308,0001.); | 
locomotives and accessories, 238,000. (396,000/.) ; | 
railway cars, wagons and accessories, 204,001. | 
(784,0001.); axles, wheels and springs, 158,000/. | 
(148,000/.); and boilers, 83,000/. (107,000/.). Im- | 


TABLE II.—IJmports of Engineering Products into Brazil 
(In 1,0002. gold.) 














| 
| Jan.- | Jan.- 
—-- = = Feb., | Feb., 
° . 1940. 1939. 
| i 
Machinery, tools, etc. ..| 6,307 7,634 899 | 1,018 
Iron and steel manufactures; 2,830 2,608 561 499 
Iron and steel ~ a 845 993 196 171 
Motor cars, lorries and 
ce 2 . .-| 1,827 1,692 526 349 
Other vehicles and acces- 
sories ; os ..| 1,505 2,122 135 424 
Petrol - 7 1,071 1,193 206 106 
Fuel and Diesel oil 795 773 184 115 
Lubricating oils... 413 367 76 57 
Tyres . 343 324 54 61 














etc., but complaints continue of inability to obtain 
firm quotations from the United Kingdom. American 
prices are generally ‘higher, and it is thought that 
British exporters might consider the advisability 
of quoting a higher, but firm, figure, as well as 
a guaranteed delivery date, where the United States 
is the competitor. With regard to payment terms, 
British manufacturers are recommended to concede 
at least cash against documents, port of delivery in 
Brazil, or preferably reasonable usance, such as was 
offered by the Germans. 

Due to the unpredictable effects of the European 
war, an important doubtful element has just 
appeared in the Brazilian outlook, that is, the sharp 
fall in exports caused by the spread of German 


| occupation in Northern Europe. The value of 


Brazil’s exports to Germany and the countries 
which she has now overrun, or brought within the 
operation of the blockade, amounted in 1939 to 
about 9,500,000/. (gold), or 25 per cent. of Brazil’s 
total exports. Consequently, there have been hints 
already that Brazil may be obliged, in order to 
preserve her balance of payments, to restrict 
imports, although this would apply first to luxury 
articles. So far as sterling imports are concerned, 
these should continue normally so long as Britain 
continues the present large. purchases of Brazil’s 
meat, timber, etc. 








THE MICROPHOTOMETER IN 
SPECTROGRAPHIC ANALYSIS. 


THE rapid progress made during the past few years 


|in quantitative spectrographic analysis has been 


largely due to the introduction of the microphotometer. 
This is an optical instrument which enables the 
densities of the lines of the spectrogram, on a photo- 
graphic plate, to be measured in terms of the light 
transmitted through them and allowed to fall on to a 
photo-electric cell. This cell is connected to a suitable 
galvanometer, and the scale deflections obtained are 
employed as a means of comparing the densities of 
pairs of lines with much greater precision than is 
possible by visual examination. As a result of the 
much improved accuracy of measurement now avail- 





ports of rails, fishplates, etc., last year came mainly! abje, the standardisation of electrical and optical 
from Belgium (worth 42,000 contos) and the United | conditions for routine analysis has been shown to 
States (28,000 contos), while those of locomotives | require more rigid control than was formerly considered 
were supplied principally by Germany (14,000) necessary. With the object of drawing attention to 
contos) and the United States (12,000 contos). the nature of the variables encountered in the stan- 

Table II, on this page, shows the imports into | 44tdisation of spottocgiemate technique, gogo 
Brazil of engineering and allied goods in 1939, com- | "8 methods for come ay Bon = the E ritish = 

ared with those of 1938, as well as during the first pate Pes tale Sessase Senn 
P S ° -~aige | London, N.W.1, has recently issued the first of a 
two months of 1940, compared with the like period of | series of Research Reports. This first report, desig- 
1939. The very large imports of machinery, tools, | nated R.R.A. No. 524, is entitled Quantitative Spectro- 
etc., as well as of metal and manufactures, are 


graphic Analysis with the Microphotometer. Part I. 
undoubtedly connected with the equipment of local | A Review of Published Work. Succeeding reports are 
industries. | to deal with ie aera renew ety the ~y oe 

yi ~utti Y . 'from the Association’s ratories. e report 
Brita ie ting off Of German supplies, the | heen compiled by Mr. D. M. Smith, and the price 
the Brazili made its appearance IN| i, 95., post paid. For convenience, the various aspects 
razilian market. Sales of British-made | of quantitative analysis in which the microphotometer 
passenger cars in Brazil have been disappointing in | js employed are dealt with in a number of sections. 
the past, but there is now an undoubted opportunity | These concern such matters as size and shape of the 


electrodes, the pre-sparking period, the illumination of 
the spectrograph, the interpretation of density measure- 
ments, the calibration of the photographic plate, 
| stepped-wedge and stepped-sector methods, the three- 
| line method, the choice of line pairs for measurement, 
effects due to alloying constituents, and the effect of 
the crystal structure and the metallurgical condition of 
the sample. 

That a considerable amount of research has been 
devoted recently to the subjects under review is indi- 
cated by the bibliography which contains a list of 
54 publications, most of which have appeared during 
the last ten years ; only two works published prior to 
1930 are referred to, The method adopted by the 
author is to give the views expressed by each author, 
or group of authors, on the particular points dealt 
with in each section, and only in certain cases has he 
attempted to draw definite general conclusions. This 
is as would be expected, since owing to the multiplicity 
of the factors involved, a considerable amount of 
further research will be necessary before anything 
approaching finality is reached. For example, there 
appear to be differences of opinion with regard to the 
duration of the pre-sparking period prior to exposing 
the photographic plate. In this connection, the author 
states that it is open to question whether pre-sparking 
periods of the order of 5 minutes, as sometimes recom- 
mended, are necessary, or even advisable, in actual 
routine practice. On the other hand, the desirability 
of some pre-sparking period is admitted and from 20 
seconds to 30 seconds, judging by the appearance and 
sound of the discharge, will generally give satisfactory 
results with the simple forms of spark equipment. 
F. G. Barker, however, in a paper read before the Iron 
and Steel Institute last year, observed that, in steel 
analyses, the preliminary sparking period had very 
little influence on the results. 

Referring to the choice of line pairs for measurement, 
the author concludes that probably the most satis- 
factory method of ascertaining whether a given pair 
of lines will yield reproducible results is to make statis- 
tical comparisons of ‘the density ratios of several pairs 
in a series of spectra of the same sample. He adds 
that the line pairs selected for such tests should have 
suitable densities, with not too great a wavelength 
separation, and should be free from masking by lines 
due to other constituents. In connection with the 
measurement of line pairs, a summary of published data 
is given in tabular form in a separate section of the 
report. The data refer to the analysis of the alloys 
of aluminium, copper, lead, magnesium, nickel, tin, 
and zinc, and, for each material, the range of the 
alloying constituents studied, the line pairs measured, 
the source of the spectrum, and the accuracy claimed, 
are given, With reference to the effect of the crystal 
structure and the metallurgical condition of the speci 
men, the author points out that several workers have 
found that age-hardening affects the results in the 
case of various light alloys and that heat treatment of 
the specimen yields more uniform results. On the 
other hand, another worker states that no effect 
within the limits of experimental error, due to the 
condition of the metal, whether annealed, hardened, or 
hardened and tempered, has been observed in the 
analysis of steels. 

An excellent example of the application of the micro- 
photometer to the routine analysis of Duralumin for 
the elements magnesium, manganese, silicon and iron 
is furnished by the work of J. R. Handforth, H. W,. 
Whymper and W. M. Boulton.* A summary of the 
procedure adopted by these authors, given in the report, 
indicates that 26 spectra are photographed on one plate, 
five of which are the spectra of standards of known 
composition. As standards, samples of the previous 
day’s production, the composition of which has been 
determined both chemically and spectrographically, 
are used. In this way a large number of samples 
can be analysed each day with considerable precision 
owing to the frequent check analysis available. 








THE INSTITUTE OF FUEL.—The Council of the Institute 
of Fuel has decided to make an annual award of a Medal, 
together with a prize consisting of books and/or instru- 
ments, to the value of 5l., for a paper submitted by a 
student member of the Institute or by a student of fuel 
technology, under 25 years of age, attending any univer- 
sity or technical college in the United Kingdom. The 
paper must deal with some subject relating to the prepara- 
tion or utilisation of fuel, or allied subjects. Papers 
must be received by the secretary of the Institute, 
30, Bramham-gardens, London, 8.W.5, on or before 
September 1. The name of the successful competitor will 
be announced at the October meeting of the Institute, 
and the award presented at the annual dinner, at which 
the prize winner will be the guest of the Institute. Papers 
must be limited to a maximum of 6,000 words and may 
be illustrated by line drawings or photographs. 

















* See Metal Treatment, vol. v, page 3 (1939). 
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LETTER TO THE EDITOR. | 


THE MUNITIONS DRIVE. 
To THe Epiror or ENGINEERING. 

Sirn,—The article on ‘‘ The Munitions Drive,” in your 
issue of June 7, will be welcomed by all realists. In 
many directions there is great lack of realisation that 
nothing to-day really matters except the increased 
output of war material. For many months back 
I have been labouring this subject and I have con- | 
tinually urged the importance of night-shifts, the full 
use of dilution, large-scale employment of women 
and the urgency of training unskilled labour. There 
is no doubt that some progress has been made, in spite | 
of the restrictions imposed by certain Government 
Departments and the opposition of organised labour. 
Experience shows, however, that even in these adverse 
conditions it was possible to do a great deal by courage 
and persistence. Now all these obstructions have been 
at last swept away, and those at present in authority 
are putting forth great efforts in the right direction. 
Even so, I believe it is still true that 50 per cent. of 
the country’s productive plant remains idle at night. 
So far as the machine-tool trade is concerned, even 
to-day, I believe, the percentage of idle plant at night | 
is nearer 75 per cent, than 50 per cent., with some | 
exceptions. | 

All the set-backs that we have suffered up to now, 
including the withdrawal from Norway, the withdrawal | 
from Dunkirk, the inability of the French to break | 
through the German advance (with the consequent 
loss of the Channel ports), and the attitude of Italy, 
have been directly due to insufficient equipment. 
Now the position is much more serious through the 
loss of the equipment of the B.E.F. Recrimination 
is useless: yesterday has gone; to-day is going; 
to-morrow and, with luck, a few months, remain in 
which the situation may be rectified, but only at 
the cost of keeping everyone of our productive machines 
working continuously night and day, whether these 
machines are engaged in turning out munitions or in 
making machine tools. 

It is clear, moreover, that we must now concentrate 
on a short-term effort rather than on a long-term pro- | 
gramme, The munitions and machines that we can | 
complete to-day and to-morrow, this week and next 
week, this month and next month, are what really | 
count, and preference should be given to this short-term | 
programme, even at the cost of delays in connection | 
with enterprises which, at the best, can only be pro- | 
ductive after six or twelve months. There is still a 
tendency on the part of many engineers to wait for | 
Government guidance and to expect Government help, | 
but the old proverb, ‘“‘ The Lord helps those who help 
themselves "’ never had greater force than it has to-day. 

Yours faithfully, 

Dunley Manor, ALFRED HERBERT. 
Whitchurch, Hants. 
June 9, 1940. 


| 
| 








THE LATE PROFESSOR 
A. E. H. LOVE, F.R.S. 


Tue death of Professor Augustus Edward Hough 
Love, M.A., D.Sc., F.R.S., which occurred at Oxford | 
‘on June 5, removes a leading figure from the ranks of | 
English mathematicians. Professor Love, who had 
occupied the Sedleian Chair of Natural Philosophy | 
at Oxford since 1899, was born at Wolverhampton in | 
1863. He received his general education at Wolver- | 
hampton School and afterwards proceeded to St. 
John’s College, Cambridge, where he graduated in 
1884 at the age of 21. In the succeeding year he was 
placed in the first class in Part IT of the mathematical | 
tripos and obtained a Smith's Prize. Following his | 
election as a Fellow of St. John’s College, his outstanding 
work soon attracted attention, and, in 1894, at the 
relatively early age of 31, he was elected a Fellow | 
of the Royal Society. After being appointed Sedleian | 
Professor in the University of Oxford, he embarked | 
upon an important series of researches, the results of | 
which were out in several notable papers on | 
terrestrial physics and geodynanics. These contained | 
interesting speculations on the origin of the distribution | 
of water and land. His three text-books on Elasticity, 
Theoretical Mechanics, and Elements of the Differential 
and Integral Calculus, have been widely used for | 
many years by students in all parts of the Empire. | 
His later work, A T'reatise on the Mathematical Theory | 
of Elasticity, covers much more ground than his 
early book on the subject and constitutes a monu- 
ment to his insistence on accuracy and to his powers 
of clear ss of intricate and abstruse questions. | 
Professor Love acted as secretary of the London 
Mathematical Society from 1895 to 1910 and was| 
elected President in 1912. He was the recipient of | 
the Sylvester Medal of the Royal Society in 1937. 
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POWER TAKE-OFF TRACTOR 
UNIT. 


In Enorneerino, vol. 148, page 73 (1939) we 
described a 25-h.p. petrol-paraffin tractor manufactured 
by Messrs. David Brown Tractors, Limited, Meltham, 
near Huddersfield. This tractor, which was shown 
for the first time at the 1939 Royal Agricultural Show 
at Windsor, had a power take-off shaft extension 
projecting from the centre of the rear axle. The advan- 
tages of the unit principle could be obtained by fitting 
a self-contained hydraulic unit on the rear axle, where 
it was driven by the power take-off shaft extension 
referred to. The firm have now introduced the alter- 
native additional unit illustrated in the accompanying 
figure, combining a power take-off and pulley drive 
with independent control. As will be clear from the 
illustration, the mechanism is totally enclosed, and 
is designed on robust lines to stand up to the rough 
usage to which tractor appliances are liable. The 
unit is entirely self-contained, and can be attached or 
dismounted in a few minutes without the necessity for 
mechanical skill. The drive to the take-off shaft is 
by spur-reduction gearing, and the right-angle drive 
for the pulley is through bevel gearing. The operating 
lever, which can be clearly seen in the illustration, has 
three positions: corresponding to neutral, when both 
the power take-off shaft and the pulley are inoperative ; 
to the power take-off alone in action ; and to both the 
power take-off and pulley in simultaneous operation. 
The method of mounting the pulley may be particularly 
noted, since it incorporates a strong snout, which 
carries a bearing directly under the point of maximum 
loading, thus avoiding the high stress and fatigue 
resulting from combined bending and twisting moments, 
and at the same time keeping the bearing load to a 
minimum. A standard spline has been adopted for 
the power take-off shaft extension, so that no special 
adaptor couplings will be necessary with existing 
attachments. The power take-off is designed to run at 
558 r.p.m., while the pulley speed is 960 r.p.m., both 
at a governed engine speed of 1,300 r.p.m. The pulley 
is 6 in. wide and has a diameter of 10 in., giving a belt 
speed of 2,500 ft. per minute. 








THe Late Mr. C. H. Jonnson.—It is with regret 
that we have learnt of the death, on April 23, at the 
age of 58, of Mr. Charlies H. Johnson, executive vice- 
president and director of Messrs. Gisholt Machine Com- 
pany, machine-tool manufacturers, Madison, Wisconsin, 
U.S.A. He began work with the company as a machinist 
in 1897, while still in his “* teens,”’ and subsequently went 
to Europe as a demonstrator and assistant sales engineer. 
Later he was promoted to the position of European 
manager with an office in Cologne. Mr. Johnson returned 
to Madison in 1918 and was made a vice-president of the 
company. In 1932 he became executive vice-president. 
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THE STRETFORD RAILWAY 
ACCIDENT. 


On January 10, 1940, at Stretford station on the 
Manchester South Junction and Altrincham Railway, 
the 5.1 p.m. Altrincham to Manchester (London-road) 
electric passenger train ran into the 4.55 p.m. train 
serving the same route. One passenger was killed 
and 22 passengers, as well as three railwaymen, were 
injured. According to Colonel A. C. Trench, the 
Inspecting Officer, whose report was issued by the 
Ministry of Transport last week, the collision probably 
took place at not less than 20 to 25 m.p.h. Considerable 
damage was done to the rolling stock, especially that 
of the stationary train, and slight damage to the plat- 
form coping and permanent way. 

The four signal boxes concerned were Sale, Mersey 
Bridge, Stretford and Warwick-road, which are 
equipped with three-position block instruments. 
Four trains were involved, which are referred to in the 
report as A, B, C and D, in the order of running. 
Train A was delayed at Warwick-road station, with 
the result that train B was brought to a stand at the 
Stretford home signal. After a wait of an estimated 
duration of two minutes, the signal was pulled off 
and the train continued its journey through the station. 
Train C was brought almost to a stand at the Mersey 
Bridge home signal, and thereafter found the Stretford 
distant on. Before sighting the Stretford home, 
however, the driver saw the tail lamp of a train standing 
at that signal. This train moved forward as he 
approached, and he, therefore, came to a stand about 
30 yards in rear of the home signal, which remained 
off. After a short delay, the train drew slowly into 
the station, where it was noticed that the starter was 
also off. Before the position could be reported, 
however, train C was run into by train D. 

Colonel Trench states that the origin of the accident 
was disclosed by an examination of the registers at 
Mersey Bridge and Stretford. These showed that the 
timings booked by Mersey Bridge for train C applied 
to train B, and similarly the Stretford entries for 
train C corresponded with the Mersey Bridge entries 
for train D. Tn other words, the two signalmen had 
overlooked train B, which was detained at Stretford 
home signal, and was confused with train C. Trains 
B and C, and subsequently trains C and D, were, 
therefore, in the same section at once. 

Colonel Trench ascribes the principal responsibility 
to the signalman at Stretford. In explanation of his 
failure to retrieve his mistake, however, it should be 
noted that it was very difficult for him to see the 
head lamp of a train standing at his home signal. 
Moreover, he was not furnished with any electrical or 
mechanical aid, such as a train-waiting track circuit, 
and there was a fair amount of traffic on the other 
tracks to occupy his attention. This being the case, it 
is not surprising that Colonel Trench should regard it as 
very desirable that a track circuit should be provided at 
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KNEE-TYPE VERTICAL MILLING MACHINE. 
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Stretford home signal. He also suggests that considera- 
tion should be given to the whole question of modern- 
ising the signalling of this line in accordance with the 
latest standards, as soon as normal conditions return. 








KNEE-TYPE VERTICAL MILLING 
MACHINE. 


THE machine tool shown in Figs. 1 and 2, on this 
page, is one of the most recent additions to the range 
of motor-driven vertical milling machines manufac- 
tured by Messrs. Alfred Herbert, Limited, Coventry, 
and is known as the No. 46 vertical knee-type machine. 
Its capacity may be gauged from the facts that the 
longitudinal traverse of the table is 36 in., its cross- 
traverse is 13} in., and the maximum distance between 
the spindle nose and the table is 22 in., this last 
dimension being made up of 16 in. of vertical traverse 
of the table and 6 in. of vertical adjustment of spindle 
head. The drive is by a vertical flanged motor bolted to 
the driving gearbox, which, in turn, is attached directly 
to the top of the column ; the motor is, therefore, not 
overhung. Transmission to the spindle is through heat- 
treated spur gears with ground teeth and running in 
oil, the gears being of minimum number and the shafts 
short and stiff and mounted in ball and roller bearings. 
Control is effected directly by push-button on the panel 
seen on the column to the loft in both views, and, in 
consequence, no friction or other clutches are required. 
The driving box carries, on its left, the speed-change 
gear for the spindle speed, selection being made b 
rotation of the dial seen above the control panel. 
Two speed ranges are provided, viz., a slow range of 
trom 25 r.p.m.to 96 r.p.m. in six steps, and a fast range 
of from 126 r.p.m. to 500 r.p.m., also in six steps, a 
oe effecting the change-over from one range to the 
other. 

The spindle head is balanced and is provided with 
both rapid vertical adjustment and fine adjustment 
with a micrometer dial. It will be clear from Fig. 1 
that it also has multiple dead-stops with fine adjust- 








ment. In the standard machine the head is traversed 
by hand, but, if so desired, automatic feed can be 
arranged. The long lever below and to the right of 
the speed-change dial clamps the head firmly into the 
selected position. The spindle is carried in the firm’s 
system of precision-type ball and roller bearings. The 
standard spindle nose has a taper which eliminates 


sticking and has a clutch drive. Provision is made for | po 


securing cutters directly to the spindle, while a draw 
bolt and adapter enable arbors and cutters with No. 11 
Brown and Sharpe taper shanks to be fitted. All the 
spindle controls are operated from the working position. 
The three lower push-buttons on the panel are for 
starting, stopping and inching, respectively. The 
‘“‘ stop” button operates a plugging relay, which stops 
the spindle instantly. The spindle is reversed by a 
separate switch. The two upper buttons on the panel 
control the cutting-lubricant pump, which is an optional 
fitting and has convenient flexible and swivelling dis- 
charge piping, arranged as shown in Fig. 2. 

The table has a working surface of 58 in. by 15 in. 
The cross traverse of 13} in., with the large overhang 
(the distance from the centre line of the spindle to the 
column being 16} in.), gives considerable latitude when 
milling with transverse traverse. The feeds provided 
operate in all three directions of table movement, viz., 
longitudinal, transverse and vertical. There are 12 feed 
changes, ranging from } in. to 40 in. per minute, and all 
are automatic and reversible. The feed rate is selected 
by the rotation of a graduated dial similar to that 
employed for spindle-speed selection, and when this 
rate is set, the feed is engaged by the movement of 
appropriate levers in the direction in which it is desired 
to move the table, its saddle, or its knee, Automatic 
and dead stops are fitted throughout. The feeds are 
the same in all directions of the table movement, a 
provision of considerable utility when milling such work 
as the triangular ports in locomotive pisten valves, die 
blocks, etc. 

The small motor seen underneath the table, to the 
right, is for the rapid longitudinal traverse of the table. 
This rapid power-traverse can be engaged, in either 
direction, immediately the feed has been automatically 
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tripped, without setting any other levers than that 
engaging the traverse, this lever being always moved 
in the direction in which it is desired the table should 
move, When the lever is set in the vertical position, 
the table is stopped and the feed levers do not require 
the manipulation necessary in machines in which a 
single shaft is common to both the feed and rapid 
wer-traverse movements, When the work is finished 
and the table is to be run back to the loading position, 
the spindle can be stopped, so that there is no risk of 
marking the work with the cutter. The power rapid- 
traverse applies to the longitudinal movement of the 
table only ; for quick movement of the saddle cross- 
traverse and the knee vertical traverse, the coarsest 
feed rate is engaged. The hand control for the longi- 
tudinal movement is situated, along with all the other 
controls, at the front of the machine, an arrangement 

ing marked advantages for such operations as 
die-sinking, as the table can be set in all directions 
without the operator having to move from the working 
position. When desired, a circular table, 17 in. in 
diameter, and having both hand and automatic feeds, 
can be provided. The drive is taken from a shaft 
inside the saddle. 








“ BRISTOL ENGINEERING DIRECTORY.’’—We have 
received from the secretary of the Bristol Engineering 
Manufacturers’ Association a copy of the 1940 edition 
of the Bristol Engineering Directory and West of England 
Buyers’ Guide, a handbook of convenient pocket size, 
published annually by the Association. The principal 
items among the contents are a classified index of engin- 
eering and associated trades, and an alphabetical list of 
manufacturers. General information includes the names 
and addresses of haulage contractors and carriers oper- 
ating between Bristol and various West-country towns ; 
a list of the technical institutions, with their representa- 
tives in the district ; and various tables of wire gauges, 
cable sizes, Whitworth bolts and nuts, etc. Copies may 
be obtained by sending an addressed envelope, with 24d. 
stamp, to the secretary of the Association, 104, Filton- 
avenue, Bristol, 7. 
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Tue Undertakings (Restriction on Engagement) 
Order, 1940, which was issued on Wednesday last week, 


ENGINEERING. 


with the various aspects of the safety, health and welfare 


provides that an employer carrying on an undertaking | 


in the building, civil-engineering, contracting and 
general engineering industries shall not seek to engage 
or re-engage any worker for work in any such under- 
taking except by notifying, to a local office, particulars 
of the vacancy to be filled and by engaging for that 
vacancy a worker submitted to him by a local office. A 
worker seeking to engage for work in any such under- 
taking shall register himself for work at a local office and 
obtain his employment by means of being submitted to 
an employer by a local office. An employer shall not 
seek to engage or re-engage any male worker whose 
normal employment is employment in the coalmining 
industry or whose current unemployment book, issued 


under the provisions of the Unemployment Insurance | 
\cts, 1935 to 1939, bears the industry letters 8.A., | 


except for work in that industry; and an — 
shall not seek to engage or re-engage any male worker 
whose normal employment is employment in agriculture 
or whose current unemployment book, issued under the 
provisions of the Unemployment Insurance Acts, 1935 
to 1939, bears the industry letters ZTF., ZTG., ZVN., 
or ZVO., except for work in agriculture, unless the 
worker is a person who has been submitted to the 
employer by a local office as a person suitable for filling 
a vacancy previously notified by the employer to the 
local office. The Order came into force on Monday 
this week. 


Commenting upon the scope of the Order, Mr. Bevin, 
the Minister of Labour and National Service, said that 
he was particularly pleased to have the support of the 
unions and also that of the employers. That support 
had been given to him, he continued, on the strict 
understanding that it was to meet the emergency, 
and he, in turn, had the absolute assurance of the 
Government that as soon as the war was over and 
vietory assured the Order would be withdrawn. 


On the subject of training, Mr. Bevin said that he 
desired to get immediately more qualified instructors 
for the centres. Skilled engineers were needed— 
particularly fitters, machine operators and instrument 
makers. He was sure that there must be many skilled 
men who were not capable of working the long hours 
under great pressure which were called for at the 
moment, but who might be able to make a valuable 
contribution instructors. There might be others 
who were retired but who were highly skilled men 
who could come forward, He was anxious that they 
should report to the Labour Exchanges, which would 
endeavour to use their services as speedily as possible. 


as 


A vast amount of the training that has to be done,” 
the Minister said, “ must be left to the employers 
themselves—particularly training for simple repetition 
processes—and I ask the managements of plants to 
examine the problem for me and make suggestions as 
to how progress in that direction can be speeded up. 
I appeal to employers who have shops or works that 
are not fully occupied, or maintenance shops with the 
equipment and staff which could assist us in this work 





of training, to notify the divisional controller of the | 


Ministry of any help they can give at the earliest 
possible moment.” 


Extensive alterations have been made in the Schedule 
of Reserved Occupations. In some cases, the ages of 


reservation have been raised and in some cases lowered ; | ; , 
; - jauspices of the union. 
in other cases, occupations are brought in for the first | 


time; in a number of instances the changes take 
immediate effect, while in others they do not come into 
force until August 1. Approximately 30,000 “ black- 
coat ’’ workers who are now reserved will become 
available for military service in about two months. 
Additional reservations in agriculture cover about 


of men, women and young persons engaged in industry. 


To assist the Minister in the exercise of his new 
powers and in stimulating and developing to the fullest 
extent the safety, health and welfare arrangements 
inside the factories and the billeting, communal 
feeding and welfare arrangements outside the factories, 
he has established a Factory and Welfare Advisory 
Board, of which he is chairman. There are four repre- 
sentatives of the Ministry on the board and six persons 
with experience in welfare and trade union work. 
The official members are Sir Thomas Phillips (permanent 
secretary), Mr. R. Assheton (Parliamentary secretary), 
Mr. F. W. Leggett (chief industrial commissioner), 
and Mr. G. H. Ince (under-secretary). The other mem- 
bers are Miss E. M. Batten (secretary of the British 
Association of Residential Settlements), Mr. J. Halls- 
worth (National Union of Distributive Workers), 
Miss A. Loughlin (president of the conference of unions 
catering for women workers), Air Vice-Marshal Sir 
David Munro, the Dowager Lady Reading, and Mr. 
A. P. Young (managing director of the British Thomson- 
Houston Company, Limited, and a member of the 
recently formed Labour Supply Board). 


Representatives of the Shipbuilding Employers’ 
Federation and of the Confederation of Shipbuilding 
and Engineering Unions agreed, on Friday last week, 
that future arrangements in regard to holidays must 
await the further advice which the Minister of Labour 
and National Service has promised to give. Accrued 
holiday credits will be paid at the usual date, and the 
payment will not be held up on account of the cancel- 
lation of holidays. Extra payments made in accord- 
ance with agreements to employees who work on certain 
specified holidays are to be continued notwithstanding 
the general cancellation of holidays. It was also 
agreed that, in the event of alternative holidays at 
some later date in place of those cancelled, no extra 
payments will be made to employees who work on those 
days. An assurance was given by the unions that em- 
ployees will work as required on the alternative holidays. 


As a result of discussions between representatives 
of the employers and representatives of the trade 
unions in the building and civil-engineering industries, 
a scheme has been evolved under which workers in the 
building trades, on Government contracts, will have a 
minimum guaranteed week of 30 hours. Civil-engineer- 
ing workers already have a minimum guaranteed week 


| of 30 hours under their agreement on wages and condi- 


tions with the civil-engineering employers, 


In May, the home branch membership of the Amal- 
gamnated Engineering Union increased from 404,843 
to 413,790, and the Colonial branch membership from 
37,653 to 37,782. During the month, the number of 
members in receipt of sick benefit decreased from 4,468 
to 3,912 and the number in receipt of superannuation 
benefit from 13,788 to 13,713. The number in receipt 
of donation benefit increased from 536 to 537 and the 
total number of unemployed members decreased from 
2,790 to 2,765. 

The June issue of the Journal of the Amalgamated 
Engineering Union contains the following note :— 


|“ An impression has been gained in some quarters 


12,000 workers, and about 100,000 distributive workers | 


mainly proprietors or managers of businesses 
become reserved at 30 or 35 years of age. 
of the raising of the reserved agus in certain industries 
is stated to be to give to the younger men in them the 
opportunity of choosing between service in the Forces 
and service in one of the munitions industries. 


The powers of the Home Secretary under the Factory 
Acts have been transferred to the Ministry of Labour 
and National Service for the period of the war. Mr. 
Bevin has established in the Ministry of Labour a 
Factory and Welfare Department, of which the Factory 
Department transferred from the Home Office forms 
1 part, for the purpose of carrying out the new duties 
imposed upon him. This department will work in 
close co-operation with the Industrial Health Research 
Board, 
organisations, 


and voluntary organisations dealing 


An object | 


that a conference attended recently in Birmingham 
by shop stewards and others was held under the 
The Executive Council wish 
to make it clear that the conference was entirely 
unofficial and that no similar meeting should be 
attented by A.E.U. shop stewards, or branch or district 
officers.” 


An interesting note on the subject of a proposed 
re-organisation of Engineering Inspectorates appears 
in the May issue of State Service, the journal of the 
Institution of Professional Civil Servants. “In 
February, 1939,” the writer says, “the Institution 
proposed to the War Office that there should be a 
re-organisation of the engineering inspection work under 
the Chief Inspector of Armaments, the Chief Inspector 
of Small Arms and the Chief Inspector of Engineering 
and Signal Stores. The existing arrangement .. . 
is that up to a certain level civilian staff is employed, 
but that all the higher posts are filled by military 
personnel. The subordinate civilian staff is thus 
debarred from all advancement beyond a relatively low 
level with the exception of a small number of posts, 


| on fixed rates of pay and on a purely temporary basis. 


local authorities, trade unions, employers’ | 


An informal and exploratory discussion between 
representatives of the Ministry of Supply (which is 
now responsible for inspection) took place on May 2. 
The points made by both sides at the discussion are 
to be the subject of consideration by higher authority.” 


J 
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FUEL INJECTION IN OIL ENGINES 
IN RELATION TO COMBUSTION.* 


By G. W. A. Green, B.Sc. 


From the hydraulic viewpoint, the function of the 
nozzle is to convert the pressure energy of the fuel, 
generated by the pump, partly into kinetic energy to 
enable it to reach the combustion air and partly into 
surface energy by breaking it into small drops so that 
it can combine rapidly with the oxygen. At the same 
time, it must be delivered in the required direction. 
A high velocity is essential in the fuel jet to enable it 
to penetrate the dense air of the charge. It is therefore 
essential that the injection pressure should be high and 
that the drop of pressure should be concentrated as far 
as possible at the nozzle orifice and should not occur 
at restrictions elsewhere in the system. The resistance 
of the air to a fuel spray seems to be approximately 
proportional to its density. If, therefore, an injection 
system is tested by spraying into atmospheric air, and 
the travel of the spray is found to be several feet, it 
may be taken that the travel inside the combustion 
chamber of an engine having a compression ratio of 12/1 
will be about the same number of inches. This, 
however, must not be taken as an indication of the 
effective ‘‘ penetration’ under engine conditions. In 
order that all the fuel may enter the combustion 
chamber under the desired conditions, one of the main 
considerations in the design of injection equipment is 
to produce a rapid rise of pressure at the nozzle orifice 
at the beginning of each injection and an equally rapid 
fall at the end. Any fuel entering the combustion 
chamber under a low pressure is not properly atomised, 
and has insufficient penetration so that it is liable to 
produce a dirty exhaust and carbon deposits, with poor 
fuel economy. 

In “ hole ” type nozzles, the number and disposition 
of the holes is determined by the shape of the combus- 
tion chamber, and by the nature of the air movement. 
Their size is determined by the degree of penetration 
required. A matter of considerabie importance is the 
length of the orifice hole. Holes having a length to 
diameter ratio of more than 6 are seldom used, owing 
to their frictional resistance. The behaviour of an 
engine seems to be affected little by changes in the 
ratio between 6 and 3. When it falls to 2 or 1-5, the 
angle of divergence of the spray is increased, the fuel 
is better atomised, and the penetration is reduced. 
It is difficult to reduce the ratio below 1-5 on account 
of the very thin wall involved, unless by counter- 
drilling, in which case it is difficult to control the effec- 
tive length of the holes. With holes as short as 1-5 
diameters, the form of the jet becomes very sensitive 
to slight irregularities and imperfections at the inlet 
and outlet ends of the holes. Provided that the holes 
are clear of all obstructions, there appears to be no 
advantage in having a smooth internal finish. It 
however, most important that the holes should be 
round and parallel, and that the ends, particularly the 
outlet ends, should have a true square edge. 

The pintle nozzle, as usually made, is a variable- 
orifice nozzle. Typical pintle nozzles are shown in 
Fig. 1, opposite. The actual seat is at S. The parallel 
part of the pintle is a close fit in the hole in the end of 
the nozzle, and the end of the pintle is * profiled.” By 
varying the shape of the profile, the angle of divergence 
and other characteristics of the spray may be con- 
trolled. In Figs. 1b and lc are inset views showing the 
profiles of alternative shapes of pintle intended to give 
different forms of spray. In the nozzle shown in 
Fig. la the pintle can be withdrawn completely from 
the parallel hole in the nozzle, giving an increased 
orifice area. In normal use the operation of the nozzle 
is so arranged that the needle takes up some position 
where the profile is effective in controlling the spray 
angle. It is to be observed that the design is such 
that the opening past the needle seat is always greater 
than that past the pintle, so that the restriction occurs 
at the latter point. In normal working the restriction 
occurs between shoulder A on the needle and shoulder B 
on the nozzle (Fig. la). The needle profile then acts 
merely as a deflector. As the needle lifts from its seat. 
the orifice area increases, once A has cleared B, until 
a new restriction is set up between shoulder C on the 
nozzle and the conical face D on the needle. The area 
then decreases to a definite value which is held until 
the end of the needle E passes B, after which it increases 
to a maximum at full lift. The approximate orifice 
areas in millimetres for the three profiles given in 
Fig. 1 are (a) full lift 0-38, useful lift 0-18; (5) full 
lift 0-35, useful lift 0-15; (c) full lift 0-38, useful 
lift 0-17. 

Differential needle valves are usually provided with 
a stop which limits the lift to a figure sufficient to avoid 
any undue throttling of the fuel at the needle seat. 
In the case of hole type nozzles, the system should be 
so designed that during injection the pressure generated 
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* Paper read before the Institution of Mechanical 
' Engineers on Friday, April 26. 1940. Abridged. 
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above with regard to the importance of chattering 
needles does not always apply. It has been found in 
the last few years that in some types of engine better 
results can be obtained by using an atomiser in which 
the needle opens slowly. Atomisers of this sort will 
be re ised by some engineers under the description 
of “ delay ” or “ restricting” atomisers. In this way, 
an effect is obtained similar to that of pilot injection. 
In the early stages the rate of injection is low, so that 
the quantity of fuel present in the cylinder at the end 
of the ignition lag when combustion starts is small. 


at the nozzle is well above the release pressure, thus 
ensuring that the needle lifts promptly to its stop and 
remains there throughout the injection period. With 
pintle nozzles the case is different. The effective 
orifice area generally increases with increased needle 
lift, and things may be so arranged that the needle 
lifts until the orifice area is sufficient to discharge the 
fuel delivered by the pump at a pressure between 
the release and closing pressure of the nozzle. The 
needle therefore does not necessarily remain against 
its stop; nor does it remain stationary, but vibrates 
about its position of equilibrium during the injection. 
Fig. 2@ shows a typical needle-lift diagram taken with 
a cathode-ray indicator from a hole type nozzle, and 
Fig. 26 shows a corresponding diagram from a pintle | 





nozzle. Both were taken under working conditions, \ 
except for the fact that the nozzles were discharging| 7 —-—~<—-— - +} -—-—, —-+ Y 
into the atmosphere. Below each diagram of needle N \ t a 7 





lift is shown the corresponding pressure diagram from | 





the delivery pipe. The horizontal scale is in crankshaft ! | S, 
degrees, but no vertical scale is given, on account of | Uy 
the difficulty of calibrating the indicator. The release | u | Z YY 
pressure is, however, shown approximately on the | j Y 
pressure diagram by a horizontal line RR. It will be | Yj 


seen that the top of the needle-lift diagram for the 
hole type nozzle is not exactly flat, but the curved 
shape appears to be due to some elastic yielding of the | 
parts under the rising fuel pressure, and does not t 
indicate any movement of the needle. The needle, 
once it reaches its stop, remains in contact with it 
until starting to close. By contrast, Fig. 2b shows 
clearly a case in which the needle of a pintle nozzle 
does not reach its stop but remains in a state of rapid 
vibration, with which are associated pressure surges 
of equal frequency in the pipe. Fig. 2c will be referred 
to later. The nozzle data relative to Fig. 2 are given 
in Table I. 
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TABLE I. 





Type of nozzle ” | Fig. 2a. Fig. 2b. Fig. 2c. | 
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10 | 
0-30 
400 
0-336 


Plunger diameter, mm. 
Cam rate, mm. per deg. 
Pump speed, r.p.m. 
Orifice area, sq. mm. we 
Release pressure, lb. per sq. 
in, .. és =a ‘ 


an 


0-26 


— 8 | 
oe | or 
3800 | | 
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0-196 
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The differential needle seems admirably adapted to | 
— one and rapid start of injection ; but this | 
is only the case if the needle, as soon as the release | delivery Pi 
pressure is reached, lifts immediately well clear of its | / A livery Pipe 
seat. With incorrect design or indifferent workmanship, | 
the needle may tend to “ hug its seat” in a manner | “0 
well known to designers of safety valves for steam | 
boilers. This results in the drop of pressure occurring | 
at the needle seat rather than at the orifice, so that the | 
fuel merely squirts from the nozzle in solid streams. | 
In the case of systems working under the conditions | 
shown in Fig. 2a, this state of affairs can only occur | 
at low rates of fuel delivery, as at the beginning or end | 
of injection, or during the starting of an engine, or 
when testing the nozzle on a hand pump. It is, how- | 
ever, detrimental to engine performance and tends to | 
make starting difficult. With systems working as in | 
Fig. 2b, it may persist throughout the injection. To | 
avoid this occurrence, it is very important that the | 
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atomiser should be made so that the needle is inherently | 
unstable except when on its seat or against its stop. | 
It should be incapable of remaining at rest in any | 


Pipe 








intermediate position. This instability can be tested | . 
by connecting the atomiser to a hand pump operated | (28.¢) Angle... 
at the lowest possible rate of delivery. It should | 
discharge the fuel in a series of short sharp bursts| The major part of the charge then ignites and burns 
with an audible chattering of the needle. The action | 48 it enters the cylinder, so that the rate of pressure 
of a large volume of “trapped fuel” in promoting | Tise during the greater part of combustion is under the 
chattering is only effective if the fuel is close to the | control of the injection system. Such nozzles are, 
nozzle, An atomiser of indifferent design which chatters | therefore, particularly applicable to engines with an 
perfectly with a large volume of trapped fuel may appreciable ignition lag. As far as the author knows, 
be made to squirt hopelessly if the volume of trapped they have only been applied in the form of pintle 
fuel is reduced by fitting filling pieces within the fuel | nozzles. Fig. 2c shows a typical diagram of needle lift 
space. Ifa volume of fuel is then added outside the | from such a nozzle, plotted against crank angle. It 
atomiser itself and connected to it by even a short | will be seen that while the normal needle, as shown 
lengt h of pipe, the chattering will not be restored. | in Figs. 2a and 26, rises to its full lift in 1 deg. or 2 deg. 
This seems to be due to the fact that the velocity of| of crank rotation, the non-chattering needle takes 
propagation of the pressure waves along the pipe is | about 4 deg. to do so. Such atomisers, while improving 
insufficient to allow the fuel to follow the movements | engine performance in certain directions, tend to make 
of the needle. In practice, the volume of trapped fuel | starting difficult. 
between the pump plunger and the nozzle must be A rapid and clean start to injection is ensured by an 
kept to the absolute minimum. atomiser designed to have inherent instability. During 
Values of pintle over body diameter usually lie | the injection period, the pressure at the nozzle, especially 
between one-half and three-quarters. With the former, | in the case of hole type nozzles, may rise far above the 
an exceedingly high standard of workmanship is | release pressure. At the end of injection it is desirable, 
necessary to ensure good chattering. With the latter,|in order that the needle may close rapidly, that the 
good chattering is much easier to attain. It is obvious| pressure shall fall as speedily as possible to a value 
that friction will militate against chattering ; but a| well below the needle closing pressure. If the end of 
surprisingly small amount of it is able to suppress the | injection is brought about merely by the cessation of 
chattering altogether. Friction at the spring or at the | delivery at the pump, fuel will continue to be discharged 
intermediate spring spindle (if present) is just as detri- | through the nozzle into the combustion chamber under 
mental as at the needle itself. What has been said! a falling pressure until the closing pressure is reached. 
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The fuel entering the combustion chamber under these 
conditions does so with reduced penetration just at the 
time when it has to seek out the last remaining mole- 
cules of unconsumed oxygen, and thus tends to give 
rise to bad combustion. Moreover, if there is a tendency 
in the atomiser towards squirting or dribbling, it will be 
encouraged by the comparatively slow fall of pressure. 
It is thus important to ensure a rapid fall of pressure 
at the nozzle at the end of injection. This is usually 
achieved by the special design of the pump delivery 
valve. 

In jerk systems, the end of injection is brought 
about by putting the pump chamber into communica- 
tion with the suction side of the pump at a suitable 
point in the stroke. The pressure thus falls almost 
instantaneously to atmospheric. This part of the 
cycle is often referred to as “spill.” If a normal 
delivery valve were fitted, it would close immediately 
and prevent any return flow from the delivery pipe. 
A special type of “ unloading ” delivery valve is there- 
fore used which allows a certain amount of return flow 
of fuel from the delivery pipe when spill occurs. The 
fuel trapped in the delivery pipe is thus allowed to 
expand, and there is a very rapid drop in pressure. 
The effect of such a valve on the shape of the delivery- 
pipe pressure diagram is illustrated in Fig. 3. The full- 
line curve indicates the pressure variations with a plain 
mushroom delivery valve giving no unloading, and 
shows that after spill the pressure falls comparatively 
slowly due to discharge through the nozzle. The 
dotted-line curve shows the much more rapid drop of 
pressure brought about when a valve of the unloading 
type is fitted. These tests were taken on a fairly large 
engine, the conditions being :—Unloading volume 
(dotted-line curve only), 0-38 c.c.; camshaft speed, 
187-5 r.p.m.; plunger diameter, 22 mm.; delivery 
pipe, 7 mm. by 1 ft. 6in. ; nozzle orifice, 1-27 sq. mm. ; 
and release pressure, 2,200 lb. per square inch. It is 
perhaps an interesting and significant fact that, in 
the engine referred to in Fig. 3, the lowest fuel con- 
sumption was obtained with a plain valve giving no 
unloading. Such a valve, as may be seen from the 
diagram, causes no surges in the delivery pipe. These 
surges may be seen in the dotted curve after the end 
of injection. Many designs of unloading valve have 
been made with the object of allowing a certain amount 
of return flow at spill. The amount of this return flow 
must be controlled so as to allow the fuel trapped 
between the delivery valve and the nozzle to expand 
to a pressure below the closing pressure of the needle, 
Many other solutions of the unloading problem have 
been proposed and tried. 

The delivery pipe between pump and atomiser has 
an important bearing on the character of the injection. 
The time taken by the wave to traverse the pipe is 
one of the causes of “ injection lag.”” That all the 
pipes on one engine should be of equal length is cer- 
tainly desirable, but not always essential, though this 
is more important at high speeds than low. In the 
case of constant-speed engines, the effect of pipes of 
unequal length on injection timing can be compensated 
by slightly advancing the pumps of the cylinders 
having the longer pipes. The velocity of propagation 
of compression waves through the fuel in an engine 
delivery pipe is of the order of 4,500 ft. per second. 
In the case, therefore, of an engine running at 2,000 
r.p.m., the time required to traverse each foot length 
of pipe, expressed in degrees of crankshaft rotation, is 
between 2} deg. and 3 deg. From this the retarding 
effect in other cases can easily be estimated. The 
actual velocity is affected by many secondary consi- 
derations ; but to a first approximation, if v denotes 
the fuel velocity in the pipe, then 


- 
v= V xw a , 
where V is the pump-plunger velocity in centimetres per 


second, c the bore of the pipe in centimetres, and C the 
diameter of the pump plunger in centimetres. The 
quantity V can be calculated directly from the rate 
of the cam and its speed of rotation. It should be 
taken as the maximum value that occurs during 
injection. 

The author has found values of vy ap to about 3,000 
cm, per sec. to be satisfactory. This figure is often 
exceeded in variable-speed engines if calculated for 
the conditions of maximum speed ; but at the speed of 
maximum economy the velocity falls approximately 
to that quoted above. The velocity head corresponding 
to the above velocity is of the order of 10 atmospheres. 
The question of pipe size may be regarded from another 
point of view, by comparing the cross-sectional area 
of the pipe with the orifice area of the nozzle which it 
feeds. The author has found a ratio of about 10/1 
to represent good practice in the ease of hole-type 
nozzles, though he regards the fuel velocity as the 
better guide. With pintle nozzles, on account of the 
lower pressures usually employed, a rather larger pipe 
may be used without detriment. 


(T'o be continued.) 
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PRECISE DILUTION OF CUTTING 


FLUID. 

Wirn modern speeds, feeds and cutting tools the 
home-made” cutting lubricant familiar to the 
older generation of engineers, viz., soft soda 
and water, rarely finds a place, since it has been largely 
superseded by cutting compounds of a more selective 
character. These may be either plain cutting oils 
or soluble oils in the form of an emulsion which require 
to be diluted with water. Soluble cutting lubricants 
will effectively for a large range of different 
operations provided the strength of the solution is 
varied to suit according to the directions of the makers. 
As these directions are invariably the result of careful 
research they should be followed more carefully than 
they often are, a common tendency being for the opera- 
tor to judge by appearance alone hew much water to 
add, though his judgment, even if otherwise fairly 
reliable, may be upset by accidental dilution in, say, 
the mixing tank, of which he may not aware. 
Messrs, Sternol, Limited, Royal London House, 
Finsbury-square, London, E.C.2, ayy Thy that the 
results of such haphazard practice may be decidedly 
uneconomical and unsatisfactory, have eli eee a 
measuring instrument which of their 
Sternopal cutting fluid to arrive at the correct propor- 
tions of the solution and water to meet the requirements 
of any 
The 
is transparent 
added in large 
moreover, the 


soap, 


serve 


be 


enables users 


specific operation. 
cutting fluid, unlike the 
when mixed with water, 
quantity, thus securing 
Sternopal solutien is very stable, 
water lost at greater rate than the oil. The 
transparency tends to make the mixed fluid look 
thin,”’ with the result that more of the solution may 
be added with a view to strengthening it, a procedure 
which, in addition to its wastefulness, may prove 
unsatisfactory for the actual work for which the fluid 
is required. As the instrument, which is known as the 
Sternopal Dilutometer, does not require any elaborate 
manipulation, it can be employed in making routine 
tests at the user’s works. The Dilutometer consists 
essentially of a conical flask with a long neck graduated 
to indicate dilutions of 80 to 1, 60 to 1, 40 to 1, 30 to 1. 
and 20 to 1. Below the graduations is a mark lettered 
“A” and above them a mark lettered “ B.”” The 
principle of the test is the liberation of oil from the 
solution by the action of acid. The Sternopal solution 
is poured into the flask, through a small funnel provided, 
up to the bottom mark and then hydrochloric acid 
is added up to the top mark. The flask is then inverted 
several times to ensure thorough mixing of the contents 
and is stood in a warm place, as, for instance, on a 
low-temperature hot-plate, for several hours, though 
it is better to leave it thus overnight. At the end of 
this period, it will be found that the oil has separated 
and collected in the graduated neck of the flask, 
leaving a relatively clear solution below. The separated 
oil will extend downwards from the top mark and its 
bottom boundary, when referred to the graduations, 
will indicate the degree of dilution thus showing 
whether the cutting fluid as mixed is of the correct 
strength, or otherwise, for the particular job it is 
intended to use it on. The acid layer should be almost 
clear and the reading should be taken when the con 
tents of the flask are at room temperature. The sample 
tested should, of course, be free from lubricating oil 
and swarf. The flask is only suitable for Sternopo!l 
dilutions and cannot be used for other soluble oils. 
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CATALOGUES. 


Electric Drills.--Messrs. Morris and Ingram, 26, Fins- 
bury -equare, London, E.C.2, have sent us particulars of 
the Sioux }-in. all-angle electric drill, which they supply 
for all voltages. A feature of the drill 
that it 3% in. over chuck and gear case. 


We 
Broadway 


is 


standard 
measures only 


Milling. 
Messrs. 
Carlisle-road, 


received from the sole 
agents, Engineering Company, 
Limited, Hendon, London, N.W.9, a 
leafiet describing the Christen precision milling machines. 
It is stated that arrangements are in progress for the 
manufacture of these machines in this country. 


Precision have 


The 
Rugby, 


Marine Service Electrical Equipment.—Messrs. 
British Thomeon-Heuston Company, Limited, 
have sent us a catalogue describing the electrical and 
mechanical equipment for ship propulsion, and for 
auxiliary supplied by them to a number of 
large vessels. On account of paper rationing, 
limited number of copies ts available. 


services, 


only a 


Switchgear.—A new edition of their catalogue section, 
dealing with high- and low-tension switchgear for pole 
or wal] mounting, has reached us from Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2. This section includes air-break switches 
for outdoor use, and associated apparatus required on 
transmission and distribution lines 
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| roller bearings on which pivots a swivel steering axle 
19 carrying the bearings for the wheel hub. The 
inner part 12 of the driving shaft is splined to a universal 
| joint consisting of a pair of Hookes couplings 51, 52, 


| The number of views given in the Specification Drawings | close together with their axes at equal distances on 


is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the communicators are given in italics. 
Opes of, Sper cations may be obtained at the Patent | 

e Branch, 25, Southampton Buildings, 

C mt -lane, London, V.C.2, price 1s. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given after the 
abstract, unless the Patent has been sealed, when the 
word “‘ Sealed "’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 

ELECTRICAL APPARATUS. 

519,239. Cable Shield. 
Limited, of Trafford Park, C. J. Beaver, 
and R. C. Lishman, of Flixton. Figs.) October 6, 
1938.—The invention is a sun shield for electric 
which are carried on supports located at frequent inter- 
vals, as is generally the case with power cables for electric- 
railway systems. It is known that the current ratings 
of these adversely affected to an appreciable 
extent when the exposed to the direct rays 
of the sun. The shield consists of a cover plate 1, which 


\s 


cables are 
cables are 


Y 
a 
120 deg., 


(5/9,239) 


subtends an angle of about and the radius of 


opposite sides of the axis about which the swivel axle 19 
jturns. The outer end 22 of the driving shaft carries a 
| gear wheel 25, which meshes with three pinions carried 
on a fixed carrier mounted on the swivel axle 19. The 
| Pinions transmit the drive to an internally-toothed crown- 


W. T. Glover and Company, 
of Bowdon, | 


cables | 


wheel 28 carried on the wheel hub. A nut 33 holds the 


| carrier and hub bearings in position on the swivel axle 


‘clear of the brake drum 40, 
' 


and the assembly is completed by bolting the crown-wheel 
28tothehub. The crown-wheel has an extension forming 
a casing for the gears with a detachable flange plate 35. 
The driving shaft 22 has end play so that the drive can 
be maintained during movement of the swivel axle 
relative to the support 16. The reduction gearing is 
so permitting of the use of 


internal expanding brake shoes. The bearings for the 


| swivel axle 19 are mounted on sleeves carried on the 
| . . . sae 

trunnions 18 and held in position by set screws, the outer 
|races of the bearings being locked in position on the 


trunnions by large-diameter nuts 38. To remove the 
swivel axle, these nuts and the set screws are unscrewed 
and a withdrawal bolt is screwed into each sleeve until it 


| contacts with the end of the trunnion, whereupon further 


which is of the order of one and a quarter to one and a halt | 


times the external radius of the cable. The plate length 
is equal to the span between two adjacent cable supports. 
The plate supports are strips having a curved portion 4, 
which contacts with about 
ference of the cable, and a projection 5 at each end, 
which locates the plate radially with respect to the cable. 
Each projection has two ears 6, 
circumferentially. A pipe clip 7 is clamped in contact 
with the outer surface of the cover plate, and passes 
under the cable. The ears 6 of the support strip retain 
the clip in place, (Accepted March 20, 1940.) 

MACHINE AND OTHER TOOLS, SHAFTING, 

ETC. 
Forming Grinding Wheels. 


a 


519,081. Coventry Gauge 


quarter of the circum- |, : 
jin oil. 


sleeve and bearing. When 
the swivel axle can be 
rotated round the driving shaft 12 until its ends clear 
the trunnions 18 and it can be withdrawn axially. 
Universal joints of relatively small dimensions can be 
used owing to the reduction gearing in each wheel hub. 


withdraws the 
been removed, 


screwing 
the sleeve has 


| The whole of the reduction gearing is continually running 


which locate the plate | 


| 


(Accepted January 31, 1940.) 


MISCELLANEOUS. 

519,840. Reel for Fire Hose. Minimax, Limited, of 
Feltham, and J. J. Vanner, of Teddington. (2 Figs.) 
September 29, 1938.—The invention is a totally enclosed 
hose reel. The reel consists of a drum a around which 
the hose is wound. The drum rotates on a hollow shaft c 


| secured on a back-plate, which is formed integrally with a 


'and Tool Company, Limited, of Coventry, S. J. Harley | 


’ fixed a hollow 


and J. E. Wainwright, of Coventry. (1 Fig.) September 21, 
1938.—The invention is a machine for forming grinding 
wheels by the crushing method, in which a forming roller 
of high-speed 
rotates to crush its surface into the required shape. 
Hitherto, the process has had the disadvantage that loose 


steel is pressed against the wheel as it | 


grit from the wheel has caused low efficiency and excessive | 


and the object of the invention is to 
incre the forming efficiency of the crushing roller 
and at the same time to reduce the wear on it. In the 
new machine, the crushing roller is mounted in a slide 
which is rapidly reciprocated towards and away from 
the rotating grinding wheel. 
ment is produced by 
contact between the roller and the wheel against a 
compression spring normally tending to force the roller 
into contact with the wheel. The cam is driven by an 
electric motor enclosed in a housing, and the spring 
abuts at one end against the slide and at the other end 
against the base of the housing. The latter is adjustable 
on the bed of the machine and the pressure of the spring 


wear of the roller, 


This reciprocatory move- | 
a rotating cam which breaks the | 


on the roller is adjusted by a screw carried by the bed | 


and engaging a lug on the base of the housing. Owing 
to the intermittent contact between the roller and the 
wheel the grit is released and the roller always 
acts directly on the surface of the wheel, thus improving 
the efficiency of the roller. (Accepted March 15, 1940.) 


MOTOR ROAD VEHICLES. 

Front-Wheel Drive Axle. Kirkstall Forge, 
Limited, of Leeds, E. A. Aylwin, of Leeds, and F. R. 
Cowell, of Leeds. (1 Fig.) June 14, 1938.—The axle is 
of the type which includes within each wheel hub a 
reduction gearing which is located clear of the brake 
drum. The main axle casing 11 is a drop forging sup- 
ported by the vehicle springs. To the axle casing is 
member 16, with trunnions 18 carrying 


loose 


517,465. 


| the other end to the water supply. 


pipe ¢ connected at one end to the hollow shaft and at 





At the other end 
of the shaft is a tubular lead-off fitting c! which connects 
the hollow shaft tothe hose. A casing g, which completely 
surrounds the hose reel, is freely mounted on the shaft. 
A transverse slot is cut in the circumference through 
which the hose can be withdrawn. Rollers i prevent 
wear of the bose on the edges of the slot. To enable 
the hose to be wound up, capstan bars j are secured to the 
drum. (Accepted April 8, 1940.) 





